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Abstract

Although the behaviors displayed by assessees are the cur-

rency of assessment centers (ACs), they have remained

largely unexplored. This is surprisingbecause abetter under-

standing of assessees’ behaviors may provide the missing

link between research on the determinants of assessee per-

formance and research on the validity of performance rat-

ings. Therefore, this study draws on behavioral personality

science to scrutinize the behaviors that assessees express

in interpersonal AC exercises. Our goals were to investi-

gate (a) the structure of interpersonal behaviors, (b) the

consistency of these behaviors across AC exercises, and (c)

their effectiveness. We obtained videotaped performances

of 203 assessees who took part in AC role-plays in a high-

stakes context. Apart from assessors’ performance ratings,

trained experts also independently coded assessees on over

40 specific behavioral cues in these role-plays (e.g., clear

statements, upright posture, freezing). Results were three-

fold: First, the structure underlying behavioral differences in

interpersonal AC exercises was represented by four broad

behavioral constructs: agency, communion, interpersonal

calmness, and intellectual competence. Second, assessees’
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behaviors showed more consistency across exercises than

performance ratings did. Third, the behaviors were related

to role-play performance and predicted future interpersonal

performance.We discuss the theoretical and practical impli-

cations of this study’s granular, behavior-driven perspective.

KEYWORDS

assessment center, behavioral personality science, construct-
related validity, interpersonal behavior

1 INTRODUCTION

“Behaviors, not exercises, are the currency of assessment centers” (Howard, 2008, p. 101)

As this quote suggests, assessment centers (ACs) are unique because they enable assessors to evaluate assessees

on the basis of observing and rating assessees’ ongoing interpersonal behavior (e.g., what they say to others, how they

say it, their body language, their facial expressions). Due to the high-stakes and fast-paced nature of AC interactions,

an extensive streamofAC research has been devoted to enhancing the reliability and validity of assessors’ evaluations

(i.e., performance ratings) via investments in dimension taxonomies (e.g., Meriac et al., 2014), rating aids (e.g., Reilly

et al., 1990), and assessor training (e.g., Lievens, 2001; Schleicher et al., 2002). This strong focus on assessors and their

ratings is further illustrated by large-scale studies on the criterion (Arthur et al., 2003; Meriac et al., 2008) and con-

struct validity of AC ratings (Bowler & Woehr, 2006; D. J. R. Jackson, et al., 2016; Lievens & Conway, 2001; Putka &

Hoffman, 2013).

Whereas the stream of research on assessor ratings has focused on how assessees’ behaviors are registered and

evaluated in performance ratings, another large stream of research has concentrated on the determinants of these

assessee behaviors. This second stream of AC research has scrutinized the relationships between a series of indi-

vidual differences and AC performance (see Kleinmann & Ingold, 2019, for a review). In most studies, researchers

have focused on how personality traits (e.g., extraversion) and cognitive ability (Collins et al., 2003; Dilchert & Ones,

2009) as well as specific constructs, such as the ability to identify criteria (Jansen et al., 2013; König et al., 2007), lead

assessees to show particular behaviors in response to exercise demands.

Although assessees’ behaviors play a key role in both streams of research, the kinds of behaviors that assessees

display have surprisingly not been studied very much and are thereby not well understood. That is, researchers have

examined only a very specific set of behaviors (e.g., specific impression management behaviors; Klehe et al., 2014;

McFarland et al., 2005; Oliver et al., 2016) or have obtained indirect information about behaviors via assessors’ notes

or checklist registrations (Lievens et al., 2015). This lack of attention to assessees’ behaviors has left pivotal questions

unanswered:What kindsof behaviors doassessees typically display, and can theybegrouped intomeaningful clusters?

Are assessees relatively consistent in showing such behaviors across AC exercises? Which behaviors are particularly

important and enable valid predictions? Yet, the answers to these questions are essential for both theoretical and

practical reasons.

First, insights into assessees’ behaviors and especially into the underlying structure of their behaviors provide a

different angle on taxonomies of performance dimensions. Such taxonomies are employed to organize the large num-

ber of utilized AC dimensions into overarching factors (e.g., Arthur et al., 2003; Hoffman & Meade, 2012; Meriac

et al., 2014). However, proposed taxonomies are typically derived solely from the assessors’ side by analyzing per-

formance ratings. Given that performance ratings of assessees cannot be equated with assessees’ behaviors, it is

unknown how these taxonomies map onto the behaviors that assessees display. For example, it could be that relevant
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cross-situational behavioral factors emerge that are not capturedby current taxonomies, or that someof theproposed

performance dimensions in the taxonomy are not distinguishable at the behavioral level. So, this study can illuminate

the underlying structure of assessees’ behaviors, which can then serve as a key bottom-up verification and refinement

of current taxonomies.

Second, a focus on assessees’ behaviors informs the debate on the construct-related validity of AC performance

ratings (i.e., the degree towhich such ratings indeed reflect stable individual differences in the respective performance

dimension; Gibbons & Rupp, 2009; Lance, 2008; Lievens, 2009). One reason for this controversy is the typically low

consistency of performance ratings across different AC exercises. According to one explanation, assessees’ behaviors

simply lack cross-situational consistency. Another explanation posits that there is consistency in assessees’ behaviors

across exercises, but this is not the case for performance ratings because a behavior might be seen as effective in one

exercise but not in another one. To disentangle these explanations, a crucial piece has beenmissing: There has been no

insight into assessees’ consistency at the behavioral level. Thus, this study allows for a more nuanced examination of

consistency by adding behavioral consistency to the equation.

Finally, an in-depth analysis of assessees’ behaviors is of practical importance for providing information about

aspects that need to be considered in AC designs. This is because an understanding of which behaviors assessees dis-

play, how such behaviors cluster together, andwhich ones aremost effective can inform dimension selection, exercise

design, rating aids, and assessor training. Such knowledge is also crucial for machine learning algorithms because they

select andweight behaviors thatmaximize their predictions (Cannata et al., in, press; Hickman et al., 2021). Therefore,

in linewith the behavioral personality science tradition, this study relied onmany trained coders to register assessees’

behaviors, which can later serve as input for machine learningmodels.

Figure 1 summarizes this study’s contributions to AC research and practice. The right side represents the first

stream of research that focused on how assessees’ behaviors form the basis of performance ratings made by asses-

sors. The left side deals with the second stream of research on assessees’ behaviors that result from the interaction

between their individual differences (e.g., personality) and exercise demands. These behaviors have remained a black

box, and key questions concerning behavioral expression and observation have yet to be answered. To conduct this

study, we adopted a granular, behavior-driven approach to shed light on assessees’ behaviors. Accordingly, it repre-

sents not only a marked departure from the two streams of AC research but also provides a much-needed connection

between them.

2 THE PRESENT RESEARCH

This research is aimed at illuminating the behaviors that are expressed in interpersonal AC exercises, and thus con-

nects the AC literature with behavioral personality science research. Behavioral personality science focuses on the

assessment of behavioral differences that are displayed in social situations. Here, a growing number of studies shed

light on individual differences in behavior and their effects on social judgments and outcomes (e.g., Back et al., 2009;

Back, Baumert, et al., 2011; Human et al., 2014; J. J. Jackson, et al., 2010; Leikas et al., 2012; Leising & Bleidorn, 2011;

Sherman et al., 2010). This new behavioral process paradigm originated from criticisms that personality research had

dealt too much with global, decontextualized self- and other-ratings instead of with displayed behaviors and their

interpersonal effects in more realistic social situations (Back & Egloff, 2009; Baumeister et al., 2007; Furr, 2009). In

this behavioral personality science, a large number of independent coders list and categorize expressed behaviors,

whichareoftenorganized into theory-driven taxonomies (e.g., interpersonal circumplex;Dawoodet al., 2018;Wiggins,

1979). These behaviors are then examined with respect to their effects on interpersonal outcomes (Back, Baumert,

et al., 2011). Using the methodology of behavioral personality science, we sought to investigate (a) what kinds of

behavioral differences are actually expressed and how they cluster together (i.e., behavioral structure), (b) how much

these behaviors converge across situations (i.e., behavioral consistency), and (c) which behaviors are most effective for

AC performance and future interpersonal performance (i.e., behavioral effectiveness).
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F IGURE 1 Interpersonal behavior in assessment centers (ACs): connecting assessees’ characteristics with
assessors’ ratings

Note: This model draws on the lensmodel used for understanding human judgment and person perception processes

(Brunswik, 1956; Funder, 1995; Osterholz et al., 2021).

Our analysis of assessees’ behaviors focused on interpersonal role-plays in an actual high-stakes healthcare selec-

tion context. Although this is only one type of AC exercise, it is a good place to start because role-plays are one of the

most popularACsimulations (Krause&Thornton, 2009). The core tasksof thesehealthcare role-plays (e.g., persuading

others, conveying bad news) also transfer tomany other contexts, includingmanagerial settings.

2.1 The underlying structure of interpersonal behaviors

So far, we know little about the behavioral structure that underlies interpersonal AC exercises. That is, it remains

unclear whether there are clearly distinguishable behavioral factors within AC exercises and, if so, which are the cen-

tral ones. Although the kinds of interpersonal behaviors expressed by assessees have been neglected in AC research,

interpersonal behaviors and their underlying structure have been a key focus of behavioral personality science for

many years. Behavioral personality science focuses on conceptualizing and assessing behavioral differences across a

wide array of social contexts (i.e., typical performance settings). Such behavioral differences (aggregated across multi-

ple situations) reflect relatively stable differences in personality traits (i.e., what individuals tend to do).1 By contrast,

AC exercises focus on behavioral differences in high-stakes contexts (i.e.,maximumperformance settings). These behav-

ioral differences (aggregated across multiple exercises) should also reflect skills and abilities (i.e., what individuals are
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capable of; Breil, Forthmann, & Back, 2021; Ployhart et al., 2001; Soto et al., 2021). That said, there is no evidence that

the kinds and structure of behaviors that are found in high-stakes contexts should be fundamentally different from

the ones that are found in everyday contexts. For example, Klehe et al. (2014) showed that specific impression man-

agement tactics emerged in evaluative as well as in nonevaluative settings. Similar to everyday contexts, behavioral

domains, such as friendliness or problem-solving, also emerged in high-stakes contexts, such as employment inter-

views or competitive team environments (e.g., Gerpott et al., 2019; Naim et al., 2016). Hence, we drew on behavioral

personality science to gain insights into the structure underlying interpersonal behaviors in AC exercises. Specifically,

on the basis of well-established streams of theory and research, we investigated whether four main factors can orga-

nize a broad spectrum of interpersonal behaviors expressed in high-stakes AC role-plays.

We began by relying on interpersonal theory for listing and organizing the relevant behaviors. According to inter-

personal theory, behavior in interpersonal situations can be described via the two orthogonal dimensions of agency

and communion (Bakan, 1966; see also Abele & Wojciszke, 2007; Horowitz et al., 2006; Leary, 1957; Moskowitz &

Zuroff, 2005; Pincus & Ansell, 2003, 2012;Wiggins, 1979, 1991). Agency refers to being in control, having power, and

acting dominantly and assertively (vs. being submissive, obedient). Communion refers to showing love and affiliation

with warm and friendly behavior (vs. being coldhearted, distant). According to the interpersonal circumplex model

(Wiggins, 1979), each different interpersonal behavior can be represented by a particular blend of agency and com-

munion (Gurtman, 2009; Markey et al., 2003). Behaviors within the circumplex are often depicted on four axes (i.e.,

dominant-submissive, warm-cold, extraverted-introverted, arrogant-unassuming). Two axes directly refer to agency

(i.e., dominance) and communion (i.e., warmth), whereas the other two axes represent a mixture of agentic and com-

munal behaviors (i.e., extraverted vs. introverted and arrogant vs. unassuming behaviors). Hence, ameasure of agency

incorporates behaviors from the dominance axis and (to a lesser degree) behaviors from the expressiveness (i.e.,

extraverted) and arrogance axes, whereas ameasure of communion encompasses behaviors from thewarmth, expres-

siveness, and (low) arrogance axes.

Apart from these two factors that have been derived from interpersonal theory, there is unequivocal evidence from

behavioral personality science for two additional behavioral factors that might also emerge in interpersonal AC exer-

cises. The first additional factor concerns interpersonal calmnessor nervousness. There has been a long history of inves-

tigating the expression of related behaviors, such as hectic speaking, self-touching, body tension, nervousmovements,

or expressionsof insecurity (e.g., Albright et al., 1988;Asendorpf et al., 2002;Borkenauet al., 2004;Borkenau&Liebler,

1992; Burgoon et al., 1990; Creed&Funder, 1998; Funder& Sneed, 1993;Hodges, 1976; Levitt, 1967;Naumann et al.,

2009; Troisi, 2002). Although these behaviors are often not considered in interpersonal theory, there is empirical evi-

dence that differences in interpersonal calmness behaviors emerge and are observable in interpersonal situations.

In one comprehensive examination, Leising and Bleidorn (2011) investigated the structure of interpersonal behav-

iors in different dyadic lab interactions. These short dyadic interactions were videotaped, and independent observers

rated participants’ behaviors on 35 pairs of adjectives. A factor analysis of the ratings confirmed the two factors of

agency and communion. Importantly, however, a third factor pertaining to emotional stability (example items: stable–

unstable, relaxed–tense, robust–vulnerable) also emerged. Thus, Leising and Bleidorn’s study suggested that behav-

iors related to calmness are more observable and interpersonal than often assumed. The exclusion of such calm or

nervous behaviors from interpersonalmodels could be explained by the fact that it is often difficult to reliably observe

emotional stability (or a lack of it) in most interpersonal situations in everyday life. In line with this reasoning, empiri-

cal research in behavioral personality science has shown that differences in emotional stability are observable only in

trait-relevant (i.e., social stressful) situations (e.g., Egloff & Schmukle, 2002; Hirschmüller et al., 2015; Wiemers et al.,

2013).

Another area of behavior that has a long tradition in behavioral personality science involves how individuals deal

with intellectually challenging interpersonal situations. This has been labeled the domain of intellectual competence,

referring to behaviors such as responsiveness, goal-orientation, or an eloquent way of speaking (e.g., Borkenau et al.,

2004; Borkenau & Liebler, 1995; Burgoon et al., 1990; Colvin & Funder, 1991; Grünberg et al., 2018; Murphy, 2007;

Reynolds & Gifford, 2001). Whereas some models treat intellectual competence as a subdimension of agency (e.g.,
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Abele et al., 2016), a growing number of studies have shown that being, acting, or perceiving that someone is dominant

and assertive should not be simply equatedwith being, acting, or perceiving that someone is intellectual or clever (e.g.,

Carrier et al., 2014; Kervyn et al., 2013; Oliveira et al., 2019). This is especially the case at the behavioral level because

a person can show intellectually competent behaviors while acting either assertively or submissively. For example,

Colvin andFunder (1991) founddifferent behavioral factors for dominance and intellect across dyadic lab interactions.

Transferring all these results back to AC exercises (i.e., to maximum performance settings), individual differences

can be expected to emerge for all discussed factors. Agency and communion represent core human motives (i.e., get-

ting ahead, getting along; R. Hogan, et al., 1985) that can play a prominent role in ACs (see Meriac et al., 2014). That

is, the underlying objective of most interpersonal AC exercises is to establish and maintain a good relationship with

one’s interaction partners (i.e., behaving communally), while at the same time pursuing one’s own goals (i.e., behav-

ing agentically). Differences in interpersonal calmness should be visible because AC exercises are inherently socially

stressful as the stakes are high and assessees are being evaluated (e.g., assessees have to react on the spot and are

apprehensive of being judged by assessors). Furthermore, differences in expressed intellectual competence should be

profound in AC exercises because they often involve intellectually challenging tasks (e.g., tasks that depend on how

well assessees explain their arguments or react to questions). In fact, some AC performance dimensions (e.g., problem

solving, organizing, and planning; Arthur et al., 2003) directly target intellectual competence behaviors. In sum, we

posed the following research question:

ResearchQuestion1: Candifferent interpersonal behaviors shown inACrole-play exercises bemeaning-

fully differentiated and represented by the four factors of agency, communion, interpersonal calmness,

and intellectual competence?

2.2 The consistency of interpersonal behaviors

Years of AC research showed that correlations between different performance dimensions within AC exercises are

typically high (i.e., thus showing a lack of discriminant validity), whereas correlations between ratings of the same per-

formance dimension across exercises are typically low (i.e., thus showing low convergent validity; Bowler & Woehr,

2006; Lance et al., 2004). That is, reliable performance variance that depends on exercises is much higher than per-

formance variance that depends on dimensions (e.g., D. J. R. Jackson, et al., 2016; Putka & Hoffman, 2013). However,

previous AC studies have focused only on the lack of consistency in the performance ratings so that it has been unclear

whether this lack of consistency was due to assessees showing inconsistent behaviors across exercises or due to vari-

ability in the effectiveness of these behaviors across exercises. For example, let us consider two different AC role-

plays: Exercise A inwhich one has to convince someone to do something and Exercise B inwhich one has to deliver bad

news. Here, it could be the case that individuals who behave most assertively in Exercise A are not those who behave

most assertively in Exercise B (i.e., low-performance consistency due to inconsistent behavioral expression). However,

it could also be the case that assertive behaviors are consistently expressed but such behaviors are more effective in

Exercise A than in Exercise B (i.e., low-performance consistency due to varying behavioral effectiveness).

Analyses at the granular behavioral level will shed more light on this puzzle. In particular, we posit that there

might be much more consistency at the behavioral level than at the performance rating level. This proposition is

again grounded in behavioral personality science research that has frequently investigated the consistency of behav-

iors (e.g., Bem & Allen, 1974; Borkenau et al., 2004; Funder & Colvin, 1991; Furr & Funder, 2004; Leikas et al., 2012;

Sherman et al., 2010; Shoda et al., 1994). Generally, results indicate moderate-to-high rank-order consistency for all

kinds of interpersonal behaviors across awide range of situations. For example, Funder andColvin (1991) investigated

consistency across different interaction partners with different interaction topics (unstructured vs. serious debate)

and found consistency in the behavioral domains of dominance (r = .20; e.g., tries to control the interaction), ner-

vous withdrawal (r = .42; e.g., behaves in a fearful manner), and intellectuality (r = .49; e.g., exhibits a high level of
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intelligence). Borkenau et al. (2004) reached similar conclusions across 15 different tasks (e.g., solving a complex logi-

cal problem, persuading a neighbor), thereby finding high consistency in behavioral adjectives related to, among other

constructs, extraversion (r= .52; e.g., passive–active), agreeableness (r= .47; e.g., rude–polite), neuroticism (r= .46 e.g.,

composed–nervous), or intelligence (r = .61). Similarly, Leikas et al. (2012) manipulated role-player dispositions and

found consistency in most of the microlevel behaviors they investigated (e.g., smiling/laughing: r = .40, self-touching:

r= .38, posture: r= .54). These effects of individual differences across situations are typically at least as large as effects

of situational characteristics. Generally, this streamof research has also demonstrated that the consistency is stronger

when behaviors are aggregated and when exercises are relevant for the respective behaviors and are similar to each

other (Borkenau et al., 2004; Epstein, 1983; Funder & Colvin, 1991).

In sum, behavioral personality science has documented the relevance of examining consistency at the more granu-

lar behavioral level. Importantly, behavioral personality science has revealed positive results for the consistency of a

wide range of different interpersonal behaviors. However, a caveat is in order: As mentioned before, behavior in AC

exercises deals with (maximum) performance settings, which is different from the nonselection contexts in behavioral

personality science (Breil et al., 2017; Klehe et al., 2014; Sackett et al., 1988). In light of this, we present the following

research question:

Research Question 2: How much consistency is shown in interpersonal behaviors across interpersonal

AC exercises?

2.3 The effectiveness of interpersonal behaviors

Interpersonal AC exercises are prime approaches for examining people’s social repertoire because they provide ample

opportunity to observe interpersonal behavior. In ACs, this wide spectrum of interpersonal behaviors is typically

captured via performance ratings for which considerable variance has been found within and across AC exercises

(D. J. R. Jackson, et al., 2016; Kleinmann& Ingold, 2019). Although a large body of research has tried to explain and pre-

dict such performance differences on the basis of individual difference variables, the specific interpersonal behaviors

that characterize these performance differences have yet to be discovered. That is, we have only limited insights into

which behaviors (or behavioral factors) are particularly effective in interpersonal AC exercises. Only a few AC stud-

ies have illuminated the potential importance of some behaviors. For example, D. J. R. Jackson, et al. (2007) showed

that aggregated scores of exercise-specific behavioral checklists were related to subsequent performance ratings (by

the same assessors). Similar results were found for specific impression management behaviors (Klehe et al., 2014;

McFarland et al., 2005). Strikingly, in Oliver et al. (2016), there were no direct relationships between the interper-

sonal behaviors they investigated (i.e., relationship building and directive communication) and role-play performance.

Although these studies offered some hints about the kinds of behavioral aspects that might be effective in interper-

sonal AC exercises, they were based on very few specific behaviors.

There are key reasons to expectwhy the four behavioral factors lead to effective performance in interpersonal situ-

ations. Conceptually, both communal behaviors (e.g., friendly expressions, supportive statements) and agentic behav-

iors (e.g., leading the interaction, confident gestures) are expected to be effective in most interpersonal situations

because such behaviors convey information about which people get alongwell with each other andwhich people have

high status and power (e.g., R. Hogan, et al., 1985; J. Hogan, & Holland, 2003). Similarly, behaviors reflecting inter-

personal calmness can be assumed to be effective in stressful situations because expressing stress or anxiety (e.g.,

freezing, gestures indicating insecurity) in social situations is often seen as a sign of weakness (e.g., Creed & Funder,

1998). Finally, behaviors reflecting intellectual competence (e.g., goal-oriented questions, organizing knowledge) are

likely to be effective in all challenging tasks given that their primary aim is to achieve high-quality outcomes (Gerpott

et al., 2019).
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In line with these conceptual considerations, empirical research outside of ACs underlines the importance of ana-

lyzing behavioral factors for understanding AC performance differences. That is, results have confirmed that the four

previously discussed behavioral factors of agency, communion, interpersonal calmness, and intellectual competence

are generally related to positive interpersonal evaluations. For example, agentic behaviors have been found to be

related to success in selection interviews (Gallois et al., 1992;Giffordet al., 1985; Tullar, 1989), high-status attributions

(Schmid Mast & Hall, 2004), and general popularity (Back, Schmukle, & Egloff, 2011; Leckelt et al., 2015). A cheerful

and friendly facial expression, which often represents the most powerful nonverbal indicator of communal behavior,

has been found to be related to positive evaluations on all Big Five traits (Breil, Osterholz, et al., 2021), motivation in

employment interviews (Gifford et al., 1985), popularity (Back, Schmukle, & Egloff, 2011; Naumann et al., 2009), and

competence (Burgoon et al., 1990; Reis et al., 1990). Similar results have been discovered for the behavioral factors

of interpersonal calmness (e.g., inverse relationship between nervous behaviors and popularity; Back, Schmukle, &

Egloff, 2011; Naumann et al., 2009) and intellectual competence (e.g., relationship between eloquence and perceived

intelligence, Murphy et al., 2019; Reynolds & Gifford, 2001; relationship between task-oriented communication and

leadership, Gerpott et al., 2019; Oostrom et al., 2019).

In sum, as these four behavioral factors (i.e., agency, communion, interpersonal calmness, intellectual competence)

have been found to lead to positive interpersonal evaluations and are likely to emerge and be observable in interper-

sonal AC exercises, we expected them to be effective for AC performance.We also explored the unique effectiveness

of each behavioral factor (i.e., when controlling for the others). Thus, we posed the following hypothesis and research

question:

Hypothesis 1: The behavioral factors related to agency, communion, interpersonal calmness, and intel-

lectual competence are positively related to AC performance.

Research Question 3: What is the unique effectiveness of each behavioral factor for AC performance

when the other three behavioral factors are controlled for?

We also investigated the effectiveness of specific behaviors and howmuch their effectiveness varies depending on

the exercises (see Jansen et al., 2013; Speer et al., 2014). Related to ResearchQuestion 2, we explored how the consis-

tency of specific behaviors is related to their effectiveness. This is relevant because consistency at the behavioral level

does not equal high behavioral effectiveness per se. For example, some consistently expressed behaviorsmight not be

effective, whereas conversely, some inconsistently expressed behaviors might be effective. Thus, we asked:

ResearchQuestion 4: Howare the specific behaviors related toACperformance, and howare these rela-

tionships related to behavioral consistency?

Finally, we extended prior behavioral personality research on the effectiveness of behaviors by including an exter-

nal criterion measure (i.e., interpersonal performance nearly 3 years later) and, thus, by investigating the criterion-

related validity of assessees’ behavior shown in interpersonal AC exercises. Generally, AC performance ratings have

exhibited evidence of criterion-related validity (e.g., Sackett et al., 2017). However, the effectiveness of interpersonal

behaviors on subsequent future interpersonal performance has not yet been investigated. Given that individual differ-

ences in expressed behaviors acrossACexercises aremost likely reflective of assessees’ interpersonal skills, individual

differences in such expressed skills could also be related to better future performance years later. Thus, we asked:

Research Question 5: How are the behavioral factors and the specific behaviors related to future inter-

personal performance?
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TABLE 1 Overview of the study’s interpersonal exercises

Exercise Description

Exercise 1:

Crisis

Assessees had to deal with a situation after a crisis. They had to take control of the

situation, gather information, and eventually make a decision. The role-player exhibited

shock and fear.

Exercise 2:

Persuasion

Assessees had to persuade and convince someone to do something. Despite what the

assessee said or did, the role-player never agreed or listened to reason. The role-player

exhibited persistence and denial.

Exercise 3:

Bad news

Assessees had to deliver bad news to someone. They had to calm and soothe the person

and develop plans for what to do next. The role-player exhibited sadness and insecurity.

3 METHOD

We obtained data from three independent sources: assessors’ ratings of assessees in AC role-plays, expert codings

of behaviors shown in the role-plays, and future interpersonal performance ratings. Data collection began with the

actual AC role-plays in a high-stakes context. Next, trained experts observed and coded the videotaped versions of the

role-plays. Finally, criterionmeasures were gathered nearly 3 years later. This study (i.e., all hypotheses, expectations,

and corresponding model specifications) was preregistered (see osf.io/rj4z6).2 Furthermore, the Online Supplement

(see osf.io/by5qm) contains additional tables as well as the anonymized data and R code necessary to reproduce all

reported results. The university’s Institutional Review Board approved the study (2017-28-GH-ÄA).3

3.1 Assessment center

3.1.1 Procedure

The ACwas implemented in a high-stakes context (admission tomedical school). It adhered to international AC guide-

lines (Rupp et al., 2015), and its development was similar to approaches used in other universities for assessing poten-

tial candidates in a healthcare context (e.g., Breil et al., 2020; Eva et al., 2004; Knorr et al., 2018; Oliver et al., 2014; Ziv

et al., 2008). Assessees participated in five role-plays, four interviews, and onework sample. Given the recent practice

of streamlining and shortening AC exercises (e.g., Herde & Lievens, 2020), the role-plays were relatively short (5 min).

Out of the five role-plays, one focused heavily on noninterpersonal skills, and one was not identical across all appli-

cants. Thus, we focused on the three remaining interpersonal role-plays. In all role-plays, assessees interacted with

professional actors (for an overview and description of the role-plays, see Table 1).4 Prior to each exercise, assessees

had 90 s to read the instructions. Next, they took part in the exercise. All role-plays were videotaped.

3.1.2 Assessees

Overall, 215 assessees participated in the interpersonal AC exercises. Out of these 215 assessees, 158 applied for

human medicine and 57 for dentistry. A total of 203 assessees (142 women) gave permission for their videos to be

analyzed for scientific purposes.5 Their ages ranged from 17 to 29 years (M = 19.39, SD = 1.68). As usual in medical

admission, the preselection was based on GPA. That is, everyone with a relevant school diploma could apply, but, out

of about 3000 applicants, only the 215 individuals withGPAs higher than 3.7 (humanmedicine) or 3.3 (dentistry) were

invited to take part in the selection procedure.

https://osf.io/rj4z6
https://osf.io/by5qm
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TABLE 2 Overview of assessment centers (AC) performance ratings: descriptive statistics and intercorrelations

Rating M SD ICC (1,k) 1 2 3 4 5 6 7 8

1 E1: OR 3.20 1.03 .63

2 E1: IH 2.91 1.20 .76 .78

3 E1: RB 3.45 0.95 .64 .84 .67

4 E2: OR 3.18 1.17 .70 .22 .16 .24

5 E2: IH 3.16 1.17 .75 .24 .15 .27 .93

6 E2: RB 3.10 1.11 .76 .24 .19 .26 .92 .90

7 E3: OR 3.07 1.08 .60 .05 .00 .02 .25 .28 .26

8 E3: IH 3.05 0.99 .56 .09 .03 .11 .14 .19 .14 .77

9 E3: RB 3.13 1.02 .59 .01 −.04 .04 .23 .28 .21 .85 .69

Note:N= 200. Significant correlations (p< .05) are presented in bold.

Abbreviations: E, exercise; IH, information handling; OR, overall rating; RB, relationship building.

3.1.3 Assessors, training, and ratings

Asampleof36professional physicians (eightwomen; age: 27–67,M=48.79, SD=10.20;with anaverageof20yearsof

professional experience) evaluated the assessees. All assessors had received thorough assessor training (2 h; see Rupp

et al., 2015), which included a lecture (e.g., rater biases, separating observation and evaluation, establishing a frame

of reference; see, e.g., Roch et al., 2012) and practice/feedback (e.g., viewing example videos followed by moderated

discussions; see, e.g., Byham, 1977).

Assessors were divided into teams of two and assigned to one exercise per team (overall six teams per exercise).

Two teams per exercise evaluated the assessees who had applied for dentistry (up to 30 assessees per team), and

four teams evaluated the assessees who had applied for human medicine (up to 40 assessees per team). All assessors

observed the assessees behind a one-way mirror. Assessors remained constant per exercise, minimizing unwanted

variance due to different raters.

In this study, we focused on an assessor’s overall rating of an assessee (i.e., overall suitability), which was assessed

via one rating per exercise. Furthermore, assessors provided two performance dimension ratings per exercise (i.e.,

relationship building and information handling) that we used for additional analyses. All ratings were made on a 6-

point scale ranging from 0 to 5. For further analyses, the ratings were aggregated across the two assessors. Table 2

presents themeans, standard deviations, reliabilities, and intercorrelations of all assessor ratings.

3.2 Behavioral coding sessions

3.2.1 Six behavioral domains

Independent coders counted and rated 42 items that enabled us to capture the four expected behavioral factors.

To capture the agency and communion factors, we included behaviors from four behavioral domains correspond-

ing to all four major axes of the interpersonal circumplex (i.e., dominance capturing agency, warmth capturing com-

munion, expressiveness capturing agency and communion, and arrogance capturing agency and low communion;

Wiggins, 1979). The inclusion of behavioral domains that are related to both agency and communion enables a

more comprehensive assessment of the broad variety of behavioral variation because some behaviors (e.g., amount

of dynamic expressions) are theoretically related to both agency and communion. This allows for a broader and

essentially more accurate measurement of the agency and communion factors (see Gifford & O’Connor, 1987;
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Gurtman, 2009). Two additional behavioral domains referred to behaviors that are related to the interpersonal calm-

ness factor and the intellectual competence factor, respectively. That is, whereas we included behaviors from six

domains, they were expected to reflect four underlying behavioral factors.

We took behaviors that were potentially suitable for each relevant behavioral domain from existing coding sys-

tems (Borkenau & Liebler, 1992; Colvin & Funder, 1991; Geukes et al., 2019; Gifford, 1994; Grünberg et al., 2018).We

then performed a bottom-up analysis of example videos, and for each behavioral domain, we selected five to seven

behaviors that (a) were observable in the videos and (b) varied between assessees. This ensured that the behaviors we

selected (e.g., friendly expression, lively gestures, leading the interaction, eloquence) had already been validated by previ-

ous studies and fit the specific selection context. Here, the goal was not to capture every possible behavioral variation

thatmight be indicative of the domain at hand but rather to comprehensively cover each behavioral domain through a

relatively broad selection of verbal, paraverbal, and nonverbal behaviors.

The behavioral codings were based on the videos from the interpersonal AC exercises. To avoid same source bias,

this was done by independent coders. That is, 18 teams of two coders (one team for each of six behavioral domains

in each of three exercises) coded the behaviors of all assessees in the respective domain and exercise. The coders

were undergraduate and graduate psychology students who had received extensive training to establish a frame of

reference. It took 25–30 h to code one domain (per coder and per exercise), thus resulting in around 1000 h of overall

coding time.

For an overview of all the behaviors we assessed and a brief description, see Appendix A. Behaviors were either

counted (e.g., clear statements that indicated a certain direction) or rated (e.g., shows self-confident gestures). Ratings were

made on a scale ranging from 1 (very little) to 6 (very much). Besides these specific behaviors, we also assessed one

global behavior (e.g., shows dominant behavior) for each domain. The descriptive statistics for all coded behaviors, their

reliabilities (ICCs), as well as their correlations with the global ratings can be found in Appendix B. Before aggregating

thedifferent ICCsor correlations,weusedFisher’s r to z transformation. ForExercise1, the ICCs (3,k) for thebehaviors

included in the models ranged from .33 to .88 (M = .70, SD = .23). Similar results were found in Exercise 2 (range: .42

to .93,M = .72, SD = .28) and Exercise 3 (range: .12–.88,M = .67, SD = .31). Overall, the ICCs were satisfactory but a

bit lower for Exercise 3, especially for dominant and arrogant behaviors. This suggests that some behaviors that were

related to dominance (e.g., upright posture, ICC = .39) or arrogance (e.g., arrogant comments, ICC = .12) were not easy

to observe in the bad news exercise. Furthermore, the average standard deviation of the rated behaviors was lower in

Exercise 3 (average SD= 0.85) than in Exercises 1 (average SD= 0.99) or 2 (average SD= 1.00).

To ensure that the selected behaviors covered the respective behavioral domains, we analyzed the relationships

between the specific behaviors (e.g., stable word flow) and the respective global ratings (e.g., global dominance). Overall,

the relationships were high for most behaviors (average r Exercise 1: .67; average r Exercise 2: .64; average r Exercise

3: .50). Furthermore, the correlations between the aggregated behaviors from a domain (e.g., behavioral aggregate of

all behaviors related to dominance) and the global rating (e.g., global dominance) were also strong across all behaviors

and exercises (average r Exercise 1: .91; average r Exercise 2: .90; average r Exercise 3: .83). This indicates that, when

combined, the chosen behaviors explained almost all behavioral variation within the respective domains.

3.2.2 Additional possible behavioral domains

Although our results imply that the selected behaviors represent good coverage of the six selected domains, the possi-

bility remains that there are other important interpersonal behavior domains thatwe simply did not code for. To inves-

tigate this, we relied on two approaches. First, we considered one of the most well-known coding systems in behav-

ioral research, theRiverside Behavioral Q-sort (RBQ; Colvin& Funder, 1991; Funder et al., 2000; Funder&Colvin, 1991),

which was designed to describe a wide range of behaviors that occur in dyadic social interactions. We investigated

how these behaviors map onto the six chosen domains. For this, three independent raters allocated the behaviors to

the six domains or indicatedwhether the behaviorswere not captured by any of the domains (Fleiss’ Kappa= .70). The
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results of this mapping are presented in Online Supplemental Table S1 (osf.io/by5qm) and showed that 59 of the 64

RBQ behaviors could be mapped onto the six domains. The remaining five behaviors (i.e., expresses awareness of being

on camera or in experiment, appears to regard self physically attractive, is unusual or unconventional in appearance, expresses

sexual interest, behaves in a stereotypical masculine/feminine style or manner) seemed to be less appropriate for a per-

sonnel selection context. Furthermore, some behaviors could be mapped onto the domains of interpersonal calmness

and intellectual competence but in a broader sense than we conceptualized them. That is, some RBQ items that were

related to interpersonal calmness focused on emotional lability (e.g., says negative things about self, expresses self-pity or

feelings of victimization), and some items thatwere related to intellectual competence included philosophical aspects or

openness (e.g., shows a wide range of interests, expresses interest in fantasy or daydreams). Differences in these aspects of

interpersonal calmness and intellectual competencewere not visible in the current interpersonal role-plays butmight

play a role in other AC exercises (e.g., self-presentation).

Second, two independent research assistants who had no knowledge of our coding system or the domains at hand

were asked to watch at least five videos per exercise and to note down differences in behavioral expressions across

the exercises. To avoid demand effects, we did not give a lot of additional information. We asked only that they focus

on nonverbal, paraverbal, and verbal behaviors that were not specific to the exercise at hand. Overall, this procedure

resulted in a list of 54 behaviors, most of which were already part of our coding system. Again, the behaviors were

mapped by three independent raters (Fleiss’ Kappa = .62). Here, all of the behaviors that were mentioned could be

mapped onto the six behavioral domains (see Online Supplemental Table S2; osf.io/by5qm). Taken together, there was

no evidence that we had overlooked any key behavioral domains.

3.3 Control variables

As control variables, we included participants’ gender (female or male), type of major the participants applied to

(humanmedicine or dentistry), as well as participants’ physical attractiveness, personality, and cognitive ability.

3.3.1 Coding of physical attractiveness

Participants’ physical attractiveness was coded to control for potential appearance-related aspects that could influ-

ence performance ratings (see Hosoda et al., 2003; Langlois et al., 2000). Attractiveness was rated by 40 independent

raters (each rater judged 101 or 102 targets in Exercise 1), and the ratings were based on the first 15 s of the interac-

tion.We operationalized attractivenesswith three items: attractiveness of body, ICC(1,k)= .85; attractiveness of face,

ICC(1,k)= .86; and neatness of hair and face, ICC(1,k)= .85. For further analyses, we aggregated the data across raters

and indicators (Cronbach’s α= .86).

3.3.2 Self-rated personality

To control for potential differences in personality traits, we assessed assessees’ self-reportedBig Five traits via theBig

Five Inventory 2-S (Rammstedt et al., 2020; Soto & John, 2017). This assessment took place about 6 months after the

AC, and participants received individual feedback and a voucher (5€) for participating. Overall, we received Big Five

ratings from 107 assessees. Cronbach’s alpha reliabilities were acceptable (neuroticism: α= .76, extraversion: α= .73,

openness: α= .75, agreeableness: α= .65, conscientiousness: α= .80).

https://osf.io/by5qm
https://osf.io/by5qm
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3.3.3 Cognitive ability

Cognitive ability was assessed as part of the selection process for all assessees. The present test was a computer-

based test aimed at measuring basic ability in understanding complex scientific and mathematical information (with-

out prior knowledge). That is, participants read short informational texts about various mathematical and scientific

content areas and had to answer 60 multiple-choice questions within 90 min. The average item difficulty was .49

(range: .20–.74), and Cronbach’s α/KR-20 reliability was .79.

3.4 Criterion measurement

Two years and 10 months after the AC, 60 assessees (43 women, age: M = 21.87, SD = 1.28) who got accepted into

medical school took part in a compulsory training course. Performance in this training course served as an appropri-

ate criterion measure because it required assessees to perform tasks that were related to the profession of being

a physician (i.e., perform a medical history/anamnesis) while being rated on interpersonal skills. Each assessee was

evaluated by one trained psychologist. Furthermore, most assessees were additionally evaluated by a professional

physician.

Studentswere evaluated on a four-item scale that assessed interpersonal skills (i.e., social and communicative com-

petencies in physician–patient interactions; Berlin Global Rating Scale, BGR; Scheffer et al., 2008). The four items (i.e.,

empathy, verbal expression, nonverbal expression, conversational structure)were rated on a 6-point Likert scale rang-

ing from 0 (poor) to 5 (excellent) and showed a Cronbach’s α of .85. As a second scale, we also included a general rat-

ing that was based on the Entrustable Professional Activities framework (EPA; ten Cate, 2005; ten Cate et al., 2010).

This was a one-item instrument measuring how well assessees had performed on this specific task (i.e., an anam-

nesis) on a scale ranging from 0 (do not trust the assessee to perform a professional anamnesis) to 5 (trust the assessee

to perform a professional anamnesis without supervision). As the ICCs (1,k: BGR = .81; EPA = .76) between the physi-

cians and psychologists were good, we used aggregated ratings for both scales in our analyses. Furthermore, for

our main analyses, we aggregated the two scales (Cronbach’s α = .75) into one broad interpersonal performance

factor.

3.5 Analyses

3.5.1 Behavioral data preprocessing

Here, we describe howwe preprocessed the behavioral data in the crisis role-play (Exercise 1). The steps and the deci-

sions wemade (e.g., exclusion of behaviors, parcel building, model specifications) were then preregistered and applied

to the data from Exercises 2 and 3. In a first step, we aggregated all the behavioral items across the two coders and

computed interrater reliabilities, ICC (3,k), as well as intercorrelations (for the results, see Appendix B). On the basis

of these statistics, we decided to exclude four behaviors from themodel building (i.e., dominant interruption, politeness,

humorous statements, reassurances) that showed low ICCs (<.50) and low correlations with the global behaviors from

the respective domains (<.50). Furthermore, the two remaining counting items in the nervousness domain (i.e., break-

ing up sentences and using fillers) were aggregated into one score that was labeled paraverbal nervousness. This resulted

in a final sample of 31 unique behaviors (four to six per domain) that we used in all of the following structural equa-

tionmodels. As the counting itemswere heavily right-skewed, we used the Box–Cox transformation on these items. In

addition, all behaviors were z-standardized.
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3.5.2 Structural equation models

Prior to specifying and running the structural equation models, we used a parceling approach in which we aggregated

multiple behaviors. We used these aggregated indicators to define the latent variables. This approach has the advan-

tage that it reduces the required sample size and reduces unwanted systematic errors in individual behaviors (for an

overviewof the advantages and limitations of parceling, see Little et al., 2002).We created twoparcels for each behav-

ioral domain. To do this, we principally used the balance approach (i.e., allocated items on the basis of their factor

loadings on the respective behavioral domains; in the order 1 2 2 1 1 2 2 1). We used a different approach for expres-

siveness and arrogance (the two domains that were expected to load on two factors, see below). Here, we created

parcels that showed equal loadings on each factor. Furthermore, for the calmness/nervousness domain, we created

a parcel that included both change of position and freezing behavior. This was done because, theoretically, nervousness

can be expected to be expressed by either a frequent change of position or freezing behavior but not by both behaviors

at the same time. Thus, we created a parcel that included both behaviors so that a low score then represented individ-

uals who showed neither a nervous change of position nor freezing, whereas a high score represented individuals with

either a nervous change of position or freezing behaviors.We refer to Appendix A for the exact allocations.

Next,we specified structural equationmodels to test all of our research questions. Regarding the structure of inter-

personal behavior, we specified a model with the 12 parcels loading on the four latent factors of agency (dominance,

expressiveness, arrogance parcels), communion (warmth, expressiveness, arrogance parcels), interpersonal calmness

(nervousness parcels), and intellectual competence (intellect parcels). Two restrictions were imposed. First, according

to interpersonal theory, we expected cross-loadings for expressiveness (i.e., positive loadings on agency and commu-

nion) and arrogance (i.e., a positive loading on agency and a negative loading on communion) because expressiveness

and arrogance lie between agency and communion and should thus be related to both factors. In addition, the behav-

iors that lie between the poles should load less strongly on the respective factors comparedwith the behaviors that lie

on one of the poles (i.e., expressiveness and arrogance should load less strongly on agency comparedwith dominance;

expressiveness and arrogance should load less strongly on communion comparedwith warmth).

Second, as the parcels for expressiveness and arrogance loaded on two factors, we also allowed correlations

between the residuals for the parcels Expressiveness 1 and 2 as well as for the parcels Arrogance 1 and 2.We hereby

accounted for the fact that the respective parcelswere ratedby the same teamof coderswhoattended the same rating

training session and discussed the same example videos. Thismight have led to different levels in rating characteristics

that were not captured by the cross-loadings (i.e., shared method variance; e.g., leniency between the rating teams;

Podsakoff et al., 2003). For the other parcels, we did not expect a large influence of rating characteristics because they

loaded on only one factor at a time. All specifications were based on conceptual reasoning and were preregistered

before we analyzed the data from Exercises 2 and 3. Parameter estimates were based onmaximum likelihood estima-

tionwith robust standarderrors.We tested thismodelwith the same specifications in all three exercises andevaluated

its performance on the basis of common fit indices (West et al., 2012).

4 RESULTS

4.1 Structure of interpersonal behavior

The first research question addressed the structure of interpersonal behaviors in AC exercises. We investigated

whether the four factors of agency, communion, interpersonal calmness, and intellectual competence could be rep-

resented by the variety of behaviors we assessed. To this end, we built several structural equationmodels. The behav-

iors that were included, the parcel allocation, and the model specifications were identical across all three exercises.

Figure 2 presents the results (error variances, factor loadings, and latent correlations) for the postulated models.
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F IGURE 2 Structural equationmodels for the postulatedmodels with standardized coefficients

As shown, the behavioral parcels generally loaded on the respective factors with the expected relationships and

strengths. For example, in Exercise 2, agency showed strong relationships with dominant behaviors (standardized

loadings of .71 and .86) as well as medium-sized relationships with expressiveness (.54 and .36) and arrogance (.23

and .46). For communion, we found complementary results for warmth (strong relationships: .76 and .86), expressive-

ness (medium-sized positive relationships: .35 and .35), and arrogance (medium-sized negative relationships:−.61 and

−.50). Behaviors related to nervousness loaded on interpersonal calmness (−.53 and−.99), and intellectual behaviors
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TABLE 3 Results from different structural equationmodels and comparisons

Exercise Model CFI RMSEA

RMSEA

90%CI SRMR χ2 df AIC BIC

Exercise 1

(crisis)

One factor .48 .22 .20, .24 .17 517 54 6447 6526

Two factors .80 .15 .13, .16 .12 233 47 6123 6226

Three factors .86 .12 .10, .14 .09 177 45 6061 6170

Four factors .98 .05 .02, .07 .04 63 42 5946 6065

Six factors .98 .06 .03, .08 .05 63 39 5953 6082

Exercise 2

(persuasion)

One factor .53 .22 .20, .23 .15 490 54 6358 6438

Two factors .81 .15 .13, .16 .09 241 47 6053 6155

Three factors .85 .14 .12, .15 .08 205 45 6017 6126

Four factors .95 .08 .06, .10 .05 95 42 5905 6024

Six factorsa .93 .09 .07, .11 .06 109 40 5924 6050

Exercise 3

(bad news)

One factor .53 .17 .16, .19 .12 335 54 6107 6185

Two factors .64 .16 .14, .18 .11 269 47 6044 6144

Three factors .64 .17 .15, .19 .11 263 45 6041 6148

Four factors .81 .13 .11, .15 .08 159 42 5937 6053

Six factors Model did not

converge

Alternative four

factorsa
.96 .08 .06, .11 .06 99 43 4920 5034

Note: In the one-factor model, all of the parcels are loaded on one construct. In the two-factor model, dominance, expres-

siveness, arrogance, nervousness, and intellectual competence are loaded on agency; warmth, expressiveness, and arrogance

are loaded on communion. The three-factor model was similar to the two-factor model—only nervousness did not load on

the agency but instead loaded on its own factor. The four-factor model is the postulated model. Here, dominance, expres-

siveness, and arrogance loaded on agency; warmth, expressiveness, and arrogance loaded on communion; nervousness (i.e.,

interpersonal calmness) and intellect (i.e., intellectual competence) built their own factors. In the six-factor model, all behav-

ioral domains are loaded on separate factors. In the alternative four-factor model, the manifest variables were not based on

the specific behaviors but were instead based on the global (Indicator 1) and aggregated (Indicator 2) behaviors.
aThesemodels included one estimated error variance that was just below zero. For the results reported here, these variances

were fixed to .001. This had no relevant impact on the fit indices.

loaded on intellectual competence (.80 and .90). For Exercise 3, however, some of the loadings were smaller andmore

diverse than expected (e.g., the first arrogance parcel did not load on agency; the expressiveness parcels did not load

on communion).

Fit indices for all exercises can be found in Table 3. The postulated four-factormodel showed an acceptable to good

fit (West et al., 2012) in Exercise 1, χ2(42) = 62.59, p = .021, CFI = .979, RMSEA = .050, SRMR = .043, and Exercise

2, χ2(42) = 95.03, p < .001, CFI = .950, RMSEA = .079, SRMR = .046. In Exercise 3, however, the model did not fit

the data well, χ2(42) = 159.27, p < .001, CFI = .808, RMSEA = .126, SRMR = .075. Importantly, we also compared

the postulated four-factormodel with various rival models. This included, among others, a two-factormodel with only

agency and communion as well as a three-factor model with intellectual competence behaviors and agentic behaviors

loading on the same factor (see theTable 3 note for an overview). For all exercises (including Exercise 3), the postulated

four-factor model fit the data better than any alternativemodel.

As all models for Exercise 3 provided an inadequate fit, we took an exploratory approach and tested an alterna-

tive model in which instead of the specific parceled behaviors we used aggregated behaviors (e.g., an aggregation of

all six items related to dominance) and global behaviors (e.g., a global rating of dominance) as manifest variables. This
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was done because, in Exercise 3, many specific behaviors showed low variance and low interrater reliabilities. This

might suggest that the situation (i.e., delivering bad news) was relatively strong (Meyer et al., 2010), leaving less room

for the emergence of reliable individual differences in some behaviors. Using behavioral aggregates/global ratings

should limit the influence of specific behaviors. The resulting model, which was based on the aggregated and global

behaviors, showed adequate to good fit, χ2(43) = 98.67, p < .001, CFI = .964, RMSEA = .085, SRMR = .059. With

respect to the next research questions (about the consistency and effectiveness of the behavioral factors), the results

for the postulated four-factor model and the alternative four-factor model were generally similar (see Online Supple-

mental Table S3; osf.io/by5qm). As the estimations of the behavioral factors were likely more accurate for the alterna-

tivemodel, we describe these results in themain text.

Finally,we also considered the robustness of our results. First, our resultswere in linewithour preregisteredexpec-

tations. That is, the interpersonal behaviors we investigated were represented by the four factors of agency, commu-

nion, interpersonal calmness, and intellectual competence, and the fit of this four-factor model was better than for

any alternative model. Second, our results were relatively consistent across the three exercises. Third, our results

also held for different parcel allocations.6 In sum, our results and these robustness checks offered support for our

expectations.

4.2 Consistency of interpersonal behaviors

Our second research question addressed the consistency of interpersonal behaviors. We examined this question at

the broad behavioral factor level and at the specific behavioral level. First, we calculated three grand models with

data from two exercises each (i.e., one model with data from Exercises 1 and 2, one from Exercises 1 and 3, and one

from Exercises 2 and 3; there were 24 indicators and eight latent constructs for each model) and the same speci-

fications as before. These models (in contrast to more complex models, such as an overall latent state-trait model;

Steyer et al., 1999) were chosen as a compromise between sample size and model complexity. We then inspected

the latent correlations of the same behavioral factors across exercises (see Table 4): The convergent validities (aggre-

gated across exercises)were all significant (average r= .50), ranging from .40 (intellectual competence) to .60 (agency).

Generally, correlations between the same behavioral factors across exercises (i.e., convergent validity) were higher

than correlations between different behavioral factors within the same exercises (i.e., discriminant validity; average

r= .43).7

Similar resultswere foundwhen investigating themanifest correlationsof the sixbehavioral domains (global behav-

ior ratings). Here, the average convergent validity (r = .40) was also higher than the average discriminant validity

(r = .29; significant difference: p < .001, for specific results, see Online Supplemental Table S4; osf.io/by5qm). A com-

parison with meta-analytic results on performance dimension ratings (i.e., convergent validity r = .25; discriminant

validity r= .53; Bowler &Woehr, 2006) showed that the expressions of the behaviors weremuchmore consistent and

differentiated than reflected in subsequent performance ratings.

Second, we scrutinized the consistency at the level of the specific behaviors. For most behaviors, we found at least

moderate consistencies (average r = .28). The behaviors with the highest consistencies (above r = .40) were leading

the interaction, stable word flow, friendly expressions, amount of talking, dynamic posture, lively expressions, paraverbal ner-

vousness, and freezing. Strikingly, nonverbal and paraverbal behaviors had a higher consistency compared with verbal

behaviors, such as clear statements, supportive statements, arrogant comments, explaining arguments, or asking questions

(all below r= .20).

In sum, our various analyses revealed that there was more evidence of consistency at the behavioral level than

therewas for the performance dimension ratings. This was the case for all broad behavioral factors as well as formost

specific behaviors.

https://osf.io/by5qm
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TABLE 4 Overview of behavioral consistency and effectiveness of interpersonal behaviors

Consistency Effectiveness

Behavior E1–2 E1–3 E2–3 Ave. E1 E2 E3 Ave. IPP

Agency (latent) .69 .56 .54 .60 .24 .33 .14 .24 .19

Communion (latent) .62 .43 .53 .53 .47 .64 .37 .50 .27

Interpersonal calmness (latent) .47 .51 .43 .47 .34 .32 .24 .30 .44

Intellectual competence (latent) .40 .27 .51 .40 .47 .48 .47 .48 .34

D: Dominant interruption .20 .13 .18 .17 .03 .15 −.08 .03 .25

D: Clear statements .23 .23 .05 .17 .20 .08 .02 .10 .09

D: Leading the interaction .50 .48 .40 .46 .27 .31 .09 .22 .06

D: Stable word flow .51 .44 .52 .49 .26 .37 .29 .31 .17

D: Upright posture .28 .10 .15 .18 .02 .13 −.03 .04 .18

D: Leaning forward .36 .51 .19 .36 .16 .13 .23 .17 .02

D: Confident gestures .40 .24 .25 .30 .09 .17 .07 .11 .16

W: Responsive sounds .45 .22 .24 .31 .12 .33 −.09 .12 .05

W: Politeness .07 .06 −.01 .04 .18 .06 .16 .13 .23

W: Supportive statements .15 .06 .06 .09 .47 .36 .21 .35 .30

W: Active listening .37 .08 .28 .25 .30 .54 .27 .38 .21

W: Facing others .38 .34 .22 .31 .27 .31 .21 .26 .12

W: Friendly expressions .42 .41 .44 .42 .35 .44 .02 .28 .05

E: Humorous statements .08 .02 .03 .04 .08 .17 .10 .12 .05

E: Amount of talking .52 .56 .47 .52 .12 .27 .16 .18 .09

E: Positive attitude .23 .34 .30 .29 .23 .39 .04 .23 −.12

E: Dynamic posture .33 .44 .49 .42 .01 .24 .04 .10 .09

E: Lively expressions .43 .56 .52 .50 .15 .34 .16 .22 −.02

A: Annoyed interruption .29 .14 .04 .15 .08 −.11 −.03 −.02 .15

A: Arrogant comments .15 .10 .15 .14 .03 −.06 −.17 −.07 −.22

A: Paternalism .21 .03 .14 .13 .04 −.34 −.12 −.14 −.07

A: Distance/boredom .25 .14 .31 .23 −.15 −.36 −.30 −.27 .00

A: Rejecting posture .32 .18 .22 .24 −.13 −.20 −.02 −.12 −.02

A: Challenging gestures .28 .30 .27 .28 −.10 −.19 −.09 −.13 −.05

N: Breaking up sentences .50 .46 .47 .48 −.07 −.04 −.04 −.05 .00

N: Using fillers .55 .54 .60 .56 .11 −.07 −.04 .00 −.17

N: Paraverbal nervousness .58 .55 .65 .59 .02 −.08 −.03 −.03 −.15

N: Reassurances .06 −.03 .11 .05 −.21 .07 .00 −.05 −.13

N: Position change .19 .16 .31 .22 −.09 −.13 −.16 −.13 −.24

N: Freezing .40 .44 .37 .41 −.36 −.41 −.16 −.31 −.17

N: Insecure gestures .41 .35 .31 .36 −.14 −.17 −.08 −.13 −.32

N: Insecure expressions .28 .24 .36 .29 −.19 −.18 −.15 −.18 −.21

I: Explaining arguments .12 −.04 .33 .14 .16 .08 −.07 .06 .10

I: Eloquence .34 .21 .46 .34 .33 .37 .23 .31 .20

(Continues)
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TABLE 4 (Continued)

Consistency Effectiveness

Behavior E1–2 E1–3 E2–3 Ave. E1 E2 E3 Ave. IPP

I: Reacting to questions .30 .08 .29 .23 .35 .45 .32 .37 .34

I: Asking questions .19 .08 .17 .15 .42 .26 .31 .33 .16

I: Organizing knowledge .20 .19 .29 .23 .28 .35 .30 .31 .13

Note. Ave = average consistency/effectiveness across the three exercises. The numbers refer to exercises E1, E2, and E3. For

consistency, E1–E2, E1–E3, and E2–E3 refer to consistency across these exercises. All results refer to zero-order correlations.

Abbreviations: A, arrogance; D, dominance; E, expressiveness; I, intellect; IPP, future interpersonal performance; N, nervous-

ness;W, warmth.

TABLE 5 Multiple regression analyses for predicting assessment center (AC) performance—behavioral factors

Exercise 1 Exercise 2 Exercise 3

Predictor β 95%CI R2 β 95%CI R 2 β 95%CI R2

Agency −.04 [−.19, .10] .13 [−.02, .29] .00 [−.16, .16]

Communion .28 [.10, .46] .56 [.41, .71] .16 [−.04, .35]

Interpersonal

calmness

.09 [−.10, .28] −.06 [−.21, .10] .04 [−.13, .20]

Intellectual

competence

.33 [.14, .52] .30 .12 [−.06, .30] .44 .37 [.17, .58] .24

Note: Here, standardized betas are reported, but significance tests refer to unstandardized coefficients. Significant path coef-
ficients are printed in bold (p< .05).

4.3 Effectiveness of interpersonal behaviors for AC performance

Our next hypothesis and research questions addressed the effectiveness of the behaviors for subsequent AC perfor-

mance. To provide robust insights, we again examined this issue in several ways. First, we examined the zero-order

correlations between the behavioral factors and AC performance. We began by adding assessors’ overall rating (i.e.,

AC performance) to the previously described models.8 With the exception of Agency in Exercise 3, AC performance

was significantly correlated with all behavioral factors across all exercises (see Table 4). So, individuals showing more

communal behavior, more agentic behavior, more emotionally stable behavior, or more intellectual behavior generally

received higher ratings.

Second, we investigated the unique influence of each of the four behavioral factors in predicting AC performance

(i.e., when controlling for the other three behavioral factors). As presented in Table 5, in Exercise 1, there were signif-

icant effects of the behavioral factors of communion (β= .28) and intellectual competence (β= .33), whereas, in Exer-

cise 2, there was an effect of communion (β = .56), and in Exercise 3, there was an effect of intellectual competence

(β = .37). Generally, the amount of explained variance (R2) was high, ranging from .24 (Exercise 3) to .44 (Exercise 2).

Furthermore, a variety of control variables were added to the previous models. These included gender, the type of

major the assessees applied for, attractiveness, personality (i.e., self-rating on the Big Five factors of neuroticism,

extraversion, openness, agreeableness, and conscientiousness), and cognitive ability. Including these aspects did not

change the effectiveness of the behavioral factors we examined (the results for the models with control variables are

presented in Online Supplemental Table S6; osf.io/by5qm). That is, the interpersonal behavioral factors were related

to AC performance above and beyond assessees’ other relevant characteristics.

Third, we considered the effectiveness of specific behaviors (see Table 4). Here, the strongest relationshipswithAC

performance (r> .30) were for stable word flow, supportive statements, active listening, not freezing, eloquence, reacting to

https://osf.io/by5qm
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questions, asking questions, and organizing knowledge (results concerning the relative importanceof specific behaviors can

be found in Online Supplemental Table S7; osf.io/by5qm). Generally, the behavioral effectiveness was similar across

exercises (vector correlations of behavioral effectiveness between the three exercises ranged from r = .49 to .58).

That said, there were behaviors that were effective in some but not in all exercises (e.g., clear statements, leading the

interaction, friendly expressions, positive attitude, no paternalism). Note that the effectiveness of specific behaviors was

not strongly related to their consistency (vector correlations between average consistency and average effectiveness:

r = .11). That is, some consistently expressed behaviors were not particularly effective or ineffective (e.g., dynamic

posture, paraverbal nervousness). This indicates that some relatively stable behavioral differences were not relevant in

the given exercises. Also, in all exercises, there were very effective behaviors that showed relatively low consistency

across exercises (e.g., supportive statements, asking questions), suggesting that the expression of some specific effective

behaviors varied greatly depending on the exercise.

In sum, as expected, all the behavioral factorswere related to subsequent ACperformance (Hypothesis 1). Thiswas

mainly driven by the behaviors related to communion and intellectual competence (ResearchQuestions 3 and 4).

4.4 Effectiveness of interpersonal behaviors for the external criterion

Finally,we addressedResearchQuestion5 about the effectiveness ofACbehaviors for predicting future interpersonal

performance. All results concerning future interpersonal performance should be interpreted with caution due to the

smaller sample size (i.e., we had performance data available for only 30% of assessees) and the resulting lower power

(i.e., we had a power of .44 to detect a manifest effect size of r = .23, which corresponds to the mean [uncorrected]

validity of ACs according to a recent meta-analysis; Sackett et al., 2017).

We began by analyzing the latent correlations between the broad behavioral factors and the interpersonal per-

formance factor.9 For the behavioral factors, we created one model with the specific behaviors aggregated across

exercises10 and the same specifications as in the previous models. We found medium to strong effects for agency

(r = .19, p = .184), communion (r = .27, p = .043), and intellectual competence (r = .34, p = .035). Interpersonal calm-

ness had the largest effect (r= .44, p= .004). That is, assesseeswhose behavior exhibitedmore interpersonal calmness

during the interpersonal AC exercises showed better interpersonal performance in real life.

Next, we analyzed the correlations between specific behaviors and future interpersonal performance: The

strongest relationships (r> .20) were found for dominant interruptions, politeness, supportive statements, active listening,

no arrogant comments, no position change, no gestures indicating insecurity, no insecure expressions, and reacting to questions

(see Table 4 for all results). Strikingly, many of these behaviors belonged to the interpersonal calmness domain.

In sum, AC behaviors predicted future interpersonal performance (Research Question 5). This was most consis-

tently and strongly the case for behaviors that reflected interpersonal calmness.

4.5 Additional analyses: comparisons with performance ratings

The analyses above show that using a bottom-up, granular approach provides relevant insights into the structure, con-

sistency, and effectiveness of interpersonal behaviors. This behavior-driven approach presents a departure from the

dominant focus on performance ratings in the AC domain. That said, it is also worthwhile to explore how the derived

behavioral factors compare with the traditional AC performance dimension ratings. In this study, we were able to

shed light on this issue because assessors also rated assessees’ performance on two AC dimensions (apart from pro-

viding an overall rating). These included relationship building (i.e., build and preserve a good relationship with one’s

interaction partner) and handling of information (i.e., gather and pass on necessary information). In additional analyses,

we compared the behavioral factors and the performance dimension ratings in terms of consistency (i.e., convergent

validity) and criterion-related validity. Importantly, this comparison between the derived behavioral factors and the

https://osf.io/by5qm
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performance dimension ratings can be made in an unconfounded way because the assessors were different from

the coders that rated the behaviors. Also, assessors were not familiar with the behavioral codings, which were made

months after the assessors provided the AC performance dimension ratings.

First, we investigated the consistencies (i.e., convergent validity) for the traditional dimension ratings by analyzing

the correlations between these ratings across exercises. Correlations were generally low to medium in size with an

average consistency of .17 for relationship building and .13 for information handling. This was much lower than the

consistencies obtained for the behavioral factors. In addition, in line with prior research, the correlations of different

dimension ratings within the same exercises were much higher (an average correlation of .78; see Table 2) and thus

indicative of a lack of evidence of discriminant validity.

Second, we also examined the criterion-related validity of the AC performance dimension ratings. Although

the AC exercises were designed to assess interpersonal skills, neither relationship building (r = .03, p = .794;

rcorrected for range restriction= .05) nor information handling (r = .07, p = .610; rcorrected for range restriction= .09) was signif-

icantly related to future interpersonal performance (for exercise-specific results, see Online Supplemental Table S8;

osf.io/by5qm). In comparison, the interpersonal behaviors (especially interpersonal calmness) significantly predicted

future interpersonal performance. Yet, these results should be interpreted with caution due to the small sample size

and low power.

Finally, we also examined how the derived behavioral factors mapped onto the two performance dimensions. As

suggested by the lack of distinction between the dimensions, behavioral effectiveness did not varymuch. For example,

a friendly facial expression or a stable word flow were related to relationship-building ratings as well as to information-

handling ratings (seeOnline Supplemental Table S5 for all results; osf.io/by5qm).

5 DISCUSSION

5.1 Main conclusions

Our study represents a marked departure from research in the AC field, which typically focuses on assessor ratings,

interventions to improve them, and their construct-related and criterion-related validities. Althoughwe acknowledge

that assessor ratings and their validity deserve substantial research attention, this study took a granular, behavior-

driven approach to shed light on the interpersonal behaviors that are displayed in interpersonal AC exercises. It is the

first study to illuminate the underlying structure of the behaviors that are expressed in interpersonal AC exercises. To

ground our granular approach, we relied on interpersonal theory (Dawood et al., 2018;Wiggins, 1979) and expanded

it by including recent insights from behavioral personality science (Back et al., 2009; Furr, 2009; Leising & Bleidorn,

2011). Our results concerning the behavioral structure revealed that differences in behavioral expression in interper-

sonal AC exercises can bemeaningfully differentiated by the behavioral factors of agency (e.g., assertiveness, control),

communion (e.g., warmth, friendliness), interpersonal calmness (e.g., nervousness, emotional lability), and intellectual

competence (e.g., intellect, cleverness). In all of our exercises, which dealt with a variety of demands, such as taking

control of a crisis, persuading someone, and delivering bad news, the postulated four-factor structure showed the best

fit in comparison with alternative models. Thus, we found evidence for four basic factors of observable interpersonal

behaviors in high-stakes ACs.

Second, we built on prior research on behavioral consistency in behavioral personality science (e.g., Borkenau et al.,

2004; Funder & Colvin, 1991; Leikas et al., 2012) to conduct a more nuanced examination of behavioral consistency

in ACs. As we disentangled behavioral consistency from performance dimension consistency, we discovered that the

consistency of interpersonal behaviors across the exercises wasmoderate to high: For example, individuals who acted

agentically in Exercise 1 also acted agentically in Exercises 2 and 3. This was especially the case for para- or nonverbal

behaviors (e.g., a friendly facial expressionwas one of themost consistently expressed behaviors).

https://osf.io/by5qm
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Third, drawing on research concerning the effectiveness of various interpersonal behaviors, we proposed that the

interpersonal behaviors we investigated would be effective for AC performance. All behavioral factors (i.e., agency,

communion, interpersonal calmness, and intellectual competence) were indeed positively related to assessors’ per-

formance ratings across all interpersonal exercises. This is important because it showed that not only exercise-specific

behaviors but generic interpersonal behaviors (i.e., not specific to a single exercise, e.g., friendly expressions, not freezing,

stable word flow, eloquence) had a strong effect on AC performance in all the exercises we investigated. This was most

strongly the case for behaviors reflecting communion (e.g., supportive statements) and intellectual competence (e.g.,

asking goal-oriented questions), thereby highlighting the importance of such behaviors in AC role-plays.

Finally, behaviors related to interpersonal calmness, communion, and intellectual competence predicted favorable

evaluations in real life (i.e., future interpersonal performance in patient–doctor interactions). Thus, these results sug-

gest that expressedbehaviors (e.g., the lack of nervous gestures) are reflective of relevant assessee skills that also predict

important outcome criteria almost 3 years later.

5.2 Theoretical implications

Our findings have several implications for advancing AC knowledge and theory. First, this study links the AC literature

with research investigating behavioral expression andperception in personality psychology. Accordingly, this provided

us with a theory-driven lens for developing our research questions and hypotheses. Although most of the behavioral

personality science studies were conducted in low-stakes contexts, we extended many findings to this study’s high-

stakes selection context. In fact, we found the structure, consistency, and effectiveness of interpersonal behaviors to

be remarkably similar when individuals devotedmaximum effort. This also illustrates the usefulness of these theories

and research for shedding light on interpersonal ACexercises (see alsoOliver et al., 2016).Moreover, the results speak

to behavioral personality research because many behavioral phenomena do not seem to be limited to a low-stakes

context but also emerge inmaximum performance settings.

As a second implication, this study shows that, in interpersonal AC exercises, behavioral differences can be dis-

tinguished into agency, communion, interpersonal calmness, and intellectual competence. These results are related

to empirical investigations of the structure underlying AC performance dimension ratings. For instance, Meriac et al.

(2014) identified three overarching factors: administrative, drive, and relational (see also Arthur et al., 2003; Hoffman

& Meade, 2012). Interestingly, these overarching factors—a top-down taxonomy—can be matched with this study’s

underlying behavioral factors: intellectual competence (under administrative), agency (under drive), and communion

(under relational). So, although Meriac et al.’s taxonomy was based on a wider array of exercises, our results serve as

an important bottom-up confirmation of it.

Apart from confirming taxonomic work on ACs, this study’s focus on the distinct underlying behaviors can also

be helpful for refining these taxonomies further. That is, our results show that the AC performance dimensions that

are imposed in a top-down fashion (based on job-specific frameworks) are not necessarily aligned with the behaviors

that are evoked and expressed in AC exercises. For example, Meriac et al. (2014) noted that it was difficult to distin-

guish between the drive and relational factors. Our results speak to this discussion: On a behavioral level, we found

a clear distinction between agency and communion. One explanation for the difference in findings between our and

Meriac et al.’s study is that some AC dimensions subsumed under Meriac et al.’s relational or drive factors already

contained behavioral components of both communion and agency (e.g., leadership). That is, it should generally be pos-

sible to differentiate between drive and relational, but there is a need for AC performance dimensions that can clearly

separate the corresponding behaviors to begin with. As another example, there was a disconnect between behaviors

reflecting interpersonal calmness that emerged fromourbottom-upanalysis and theabsenceof adimension related to

interpersonal calmness among the performance dimensions (in our study as well as in Meriac et al.’s framework). Yet,

there were consistent individual differences in expressed interpersonal calmness that predicted important outcomes.

Indeed, individual differences in interpersonal calmness are likely relevant not only for physicians, but for all kinds of
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jobs in which people interact with others under ambiguity, stress, and time pressure. These examples underline the

importance of a better connection between AC performance dimensions and expressed AC behaviors.

Third, our findings inform the ongoing debate about the construct-related validity of AC ratings (Hoffman et al.,

2011;D. J. R. Jackson, et al., 2016; Lance, 2008; Lievens, 2009). In linewith priorAC research, our study confirmed that

AC performance ratings are not distinct within exercises and lack consistency across exercises. Importantly, however,

we foundevidenceof relatively consistent anddifferentiated behavioral factorsacross all three interpersonal exercises.

Our studyprovides a possible explanation for this divergence: Just because abehavior is expressed consistently across

exercises does not mean it is seen as equally effective in all exercises. For example, in the present study, behaviors

related to agency were expressed relatively consistently across all exercises but were evaluated as more effective in

some exercises than in others.

Fourth, apart from the issue of convergent validity, our study also adds an explanation for why traditional AC

performance dimension ratings often lack differentiation (in comparison with the behavioral factors). That is, some

behaviors (e.g., friendly facial expression, stable word flow) were related to all AC performance dimensions, which may

have contributed to the high correlations between dimensions in prior work. This should also result from including

dimensions that tap intomultiple behavioral factors (e.g., “delegation,”which comprises intellectual and agentic behav-

iors). In addition, a lack of differentiation between dimensions might flow from including multiple dimensions that

tap into the same behavioral factor (e.g., “interpersonal sensitivity” and “empathy,” both of which comprise communal

behaviors).

Finally, our study has implications for how the AC field has conceptualized and evaluated the alternate-form equiv-

alence of AC exercises. Similar to psychometric test theory, the traditional evaluation of alternate-form equivalence

in ACs is based on assessor ratings (Brummel et al., 2009). Using this conceptualization, it was challenging to design

alternate-form exercises. As posited in this study, assessor ratings result from how assessors evaluate assessees’

behaviors. This study puts another perspective forward. That is, one might examine the extent to which the under-

lying structure of the behaviors that are exhibited is equivalent across alternate AC exercises. This perspective avoids

potential assessor effects/biases.

5.3 Practical implications

Our results offer various pieces of actionable advice to companies for further improving interpersonal AC exercises.

Specifically, a stronger focus on theunderlying behaviors expressedwithin interpersonalACexercises has implications

for dimension selection and conceptualization, exercise design, rating aids, and assessor training (see Figure 1).

Considering dimension selection and conceptualization, we mention upfront that we do not suggest that all ACs

should be changed to directly assess the behavioral factors. Yet, we recommend that one should consider how the

performance dimensions that are selected (e.g., on the basis of a job analysis) are related to the four behavioral factors

of agency, communion, interpersonal calmness, and intellectual competence. For this purpose, it is not sufficient

to simply consider the labels of the dimensions, but one should analyze what a dimension means in the particular

context of the organization. For example, somemight view the AC dimension “communication” as primarily communal

(e.g., friendly, positive communication style), whereas others might regard it as primarily intellectual (e.g., clear,

goal-oriented communication style). An example of how some popular AC dimensions might be mapped onto the four

behavioral factors can be found inOnline Supplemental Table S9 (osf.io/by5qm). Once such amapping has taken place,

choices can be made about which dimensions are the best ones to select when designing an AC. For example, for a

distinct assessment of AC dimensions, it is key to avoid dimensions that are related to multiple behavioral factors

(e.g., “delegation”) or multiple dimensions from the same factor (e.g., “interpersonal sensitivity” and “empathy”).

Accordingly, this ensures that the AC dimensions that are being assessed take into account the structure of observable

behaviors. A focus on job-related dimensions that acknowledge the behavioral structure should increase behavioral

observability and result in more consistent (across exercises) and differentiated (within exercises) AC evaluations.

https://osf.io/by5qm
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A similar mapping can take place for AC exercises (see Online Supplemental Table S9; osf.io/by5qm). That is,

dependingon the exercise, someof thebehavioral factorsmight not emerge. For example, in this study, somebehaviors

related to agency could not be reliably observed in the bad news exercise.We, therefore, recommend examining exer-

cises with regard to their capacity to evoke relevant behavioral differences. This could be done conceptually (stable

individual differences in agency will more likely be observable in a competitive comparedwith a cooperative exercise)

but also via pretesting (i.e., noting down observable individual differences in behavioral expressions). One might also

actively adapt parts of exercises (e.g., by planting specific role-player cues, see Lievens et al., 2015) to increase the

behavioral variance in the desired behavioral factors. This mapping can then be combinedwith themapping of dimen-

sions and behaviors to decide which dimensions to assess per exercise (e.g., assessing dimensions related to agency

only in exercises that evokeobservable differences in agency; see alsoBreil, Forthmann,&Back, 2021; Brannick, 2008;

Lievens & Klimoski, 2001).

Regarding implications for rating aids (e.g., behavioral checklist, behaviorally anchored rating scales), we suggest

that the behaviors that are included can indeed be observed. This study provides a list of more than 30 behaviors that

can be reliably observed and can be attributed to different behavioral factors (see Appendix A). Although not exclu-

sive, it provides a starting point to draw upon, expand, andmodify when designing rating aids. For the listed behaviors,

we presented initial results concerning their predictive validity (e.g., offering to help and statements of support, no ges-

tures indicating insecurity, and fast and appropriate answers to questions showed the strongest relationships with future

performance), but they need to be replicated in other contexts and exercises. Furthermore, when the goal is to obtain

more cross-situationally consistent AC performance ratings, results suggest that relatively broad, nonverbal or par-

averbal behavioral descriptions (e.g., addressing the other person immediately and leading the interaction, confirmative and

friendly expressions including suitable smiling and nodding) seem preferable to specific verbal descriptions.

Next, we suggest that assessor training programs take into consideration the behaviors that assessees actually

express. For example, in example videos, assessors can first become familiar with the behavioral factors that are likely

to vary in the exercises. Then, more specific attention can be given to the behaviors they are supposed to consider as

part of their performance ratings (e.g., when judging interpersonal sensitivity, they should focus on communal behav-

iors instead of on agentic behaviors). Assessors could also be sensitized to specific behaviors that are often related to

AC performance ratings regardless of specific AC dimensions (e.g., stable word flow).

Apart from these suggestions for companies, this study also provides recommendations for assessees onhow to get

a good score on interpersonal AC exercises such as role-plays. Although such tips can be found inmany popular books,

they are often not supported by empirical evidence. This study suggests that assessees should especially show some

of the following behaviors in interpersonal AC exercises: stable and confident flow of words, offering to help and providing

statements of support, attentively listening, no distant or bored attitude, no rigidness or freezing, swiftly providing answers that

are on target, and asking goal-oriented questions.

5.4 Limitations

A number of limitations should be noted. First, we focused on role-plays as one of the most popular interpersonal

AC exercises (Krause & Thornton, 2009). Although it seems plausible that our results concerning the structure and

consistency of behaviors can be transferred to other interpersonally oriented AC exercises (e.g., group discussions,

oral presentations), such a transfer was beyond the scope of this study. Concerning the effectiveness of behaviors,

it is likely that effectiveness will vary depending on the type of interpersonal exercise (e.g., agentic behaviors might

be especially effective in competitive group discussions). We found some evidence for this variability across the dif-

ferent kinds of interpersonal role-plays, although the similarity in results across exercises was also striking. Similarly,

we acknowledge that our results do not speak to more cognitively oriented exercises (e.g., case studies or in-baskets)

or other interpersonal selection procedures (e.g., interviews). Nevertheless, our methodology of listing and analyzing

behaviors can be used in examinations of such interpersonal situations.

https://osf.io/by5qm
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Second, the coding of interpersonal behavior was conducted by independent coders who received extensive train-

ing. This led to good interrater agreement for most behaviors. However, the ICCs were lower than expected for a few

specific behaviors (e.g., number of dominant interruptions, number of reassurances), which indicates that not all behaviors

are equally easy to observe (Lievens et al., 2015). Third, the role-plays we used were relatively short. This follows the

trend of streamlining and shortening AC exercises in practice (Herde& Lievens, 2020). So far, there is no research that

has addressed how the duration of interpersonal simulations might affect our results. Fourth, this study’s healthcare

context (medical school selection)might limit the generalizability of our results tomore business-related settings. Yet,

we stress that our study was not run in a mock context (because assessees faced high-stakes consequences). Impor-

tantly, the underlying core tasks of the exercises (crisis management, persuading someone, delivering bad news) can

easily be generalized tomany other settings, includingmanagerial contexts.

5.5 Directions for future research

This study offers various important directions for future AC research. First, our research highlighted the key role of

behaviors in connecting two large streams of prior AC research (assessees’ characteristics and assessors’ ratings, see

Figure 1). This connection can be further strengthened by examining the influence of specific characteristics more

closely. For example, the ability to identify criteria (Kleinmann et al., 2011; König et al., 2007) is typically assessed by

having assessees identify the dimensions they believe they are being evaluated on. Researchers should also investi-

gate the extent to which assessees knowwhich specific behaviors (or behavioral factors) are part of assessors’ perfor-

mance ratings (i.e., by contrasting assumed effectiveness with actual effectiveness). Such investigationsmight provide

important implications for development purposes, as it will be possible to differentiate between assessees who do not

know how to behave effectively and assessees who theoretically understand how to behave but cannot implement

it.

Second, novel approaches to the assessment of behavior in personality/clinical research could be transferred to

selection research. One example is the Continuous Assessment of Interpersonal Dynamics (CAID) method (Herde

& Lievens, 2021; Hopwood et al., 2020; Sadler et al., 2009), which enables a continuous rating of interpersonal

behavior (via joysticks) over the course of a situation, thereby permitting a fine-grained investigation of underly-

ing processes. Whereas we extracted ratings of mean behavior in an exercise, CAID enables researchers to assess

the variability of behaviors within an exercise and compare it with the variability (i.e., consistency) of behaviors

across exercises (Geukes et al., 2017). On a more practical level, researchers could also investigate how the extracted

parameters (e.g., variability, minimum or maximum behavioral expression) predict future performance in comparison

with mean-level effects. Furthermore, CAID can be used to identify the usefulness of specific prompts in exercises

(which would be visible via an increase in desired behavioral variance after role-player cues; Lievens et al., 2015)

to identify important aspects of exercises that were not scripted, or to identify possible co-occurrences of different

behaviors.

Third, machine learning advances provide opportunities for more cost-efficient behavioral assessments because

coding 42 behaviors across three (relatively short) exercises took about 1000 h of coding time. To this end, recent

developments in the automatic extraction of facial characteristics (e.g., Baltrusaitis et al., 2018), body language (e.g.,

Biel et al., 2011; Nguyen et al., 2013), paralanguage (e.g., Biel et al., 2011; Kwon et al., 2013), or verbal content (e.g.,

Tausczik & Pennebaker, 2010) might be integrated into AC research. With these kinds of automatic assessments, it

will be easier to assess a larger number of behaviors across more assessees and exercises. Such advancements might

lead to an evenmore comprehensive analysis of behavioral variance, behavioral co-occurrences, and the effectiveness

of specific behaviors. Furthermore, the extracted behaviorsmay also be used as input formachine learning algorithms

that aim tomaximize the predictive validity of ACs.
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6 CONCLUSION

This study delved into the interpersonal behaviors that assessees display in AC exercises. We presented unprece-

dented evidence that behavioral differences (a) could be represented by the four factors of agency, communion, inter-

personal calmness, and intellectual competence, (b) were relatively consistent across exercises, and (c) were effec-

tive for AC performance as well as future interpersonal performance. Our findings shed light on these interpersonal

assessee behaviors and serve as a refreshing start for a more behaviorally focused AC research agenda that draws

on recent findings and developments from behavioral personality science. On a practical level, our results speak to

dimension selection and conceptualization, exercise design, rating aids, and assessor training. So, a stronger focus on

the underlying behaviors expressed in interpersonal exercises benefits research on the assessment of interpersonal

skills as well as future selection practices in organizations.
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ENDNOTES
1Please note, however, that individual differences in personality traits describe individuals’ typical functioning across time,

including stable behavioral tendencies (behaviors that are expressed across a diverse set of situations) but also differences

in perceiving, thinking, feeling, and desiring. This last set of aspects is not captured via behavioral observations.
2We thereby divided the data by exercises and used the first exercise (i.e., crisis role-play) to build our structural equation

model. The selected behaviors, model specifications, and the expectations specified above were then preregistered and

tested on data from the other two exercises (i.e., persuasion and bad news role-plays).
3 Some of these data (i.e., the assessors’ ratings) were used in another study (along with data from other samples, see Breil

et al. (2020)), but none of the research questions or results overlap across studies.
4To assess howmuch the exercises differed in relation to actors’ (i.e., role-players’) interpersonal behavior, four trained assis-

tants rated one interaction involving each actor (nine different actors in Exercises 1 and 2; eight different actors in Exercise

3) in each exercise. The interactions were randomly chosen; however, we made sure that (across exercises) there were the

same eight/nine assessees. The raters coded the actors’ behaviors on the two global scales of dominance andwarmth (scale

ranged from 1 to 6), and the results were then aggregated across raters and actors. The results were as follows: Exercise 1

dominance (M= 3.67, SD= 1.61, ICC= .95), Exercise 1warmth (M= 2.83;, SD= 0.81, ICC= .78); Exercise 2 dominance (M=

3.85, SD= 1.04, ICC= .90), Exercise 2 warmth (M= 3.31, SD= 0.74, ICC= .89); Exercise 3 dominance (M= 2.06, SD= 0.81,

ICC= .87), Exercise 3warmth (M=2.53, SD=0.67, ICC= .83). Overall, the role-plays seemed to be representative of awide

variety of interpersonal situations that provided a mixture of all kinds of social cues that are typical of real life interactions

as well as AC role-plays.
5Three assessees did not allow their video data to be merged with their rating data. Thus, for analyses regarding effective-

ness, there were only 200 participants. Furthermore, for Exercise 3, there were 14 videos in which the participants were

https://osf.io/by5qm/
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sitting with their backs to the camera. Thus, many behaviors could not be coded. Hence, we excluded these participants.

This resulted in a sample of 189 for Exercise 3 (186 for effectiveness). As we could not reject the “missing completely at

random” assumption (see the R code; Jamshidian & Jalal, 2010), we used full informationmaximum likelihoodwhen we had

missing data in the structural equationmodels.
6To check the robustness of our results in terms of the parceled behaviors (i.e., concerning the question of which behaviors

were allocated to which parcel), we randomly assigned behaviors to parcels (within the respective domains) and repeated

the model calculations 1000 times. The results were in favor of the postulated four-factor model. That is, the postulated

four-factor solution was unequivocally (i.e., both the AIC and BIC were in favor of the model) the best fitting model in 93%

(Exercise 1), 81% (Exercise 2), and 46% (Exercise 3) of 1000 random parcel allocations.
7These findings were robust when average latent correlations were based on a partial structural invariance model across

all three exercises. Here, 10 out of 12 loadings and structural parameters (i.e., covariances of the same factors) were con-

strained to be equal across exercises. Correlational findings were highly comparable when based on this partial structural

invariancemodel (convergent validity: average r= .51; discriminant validity: average r= .44; significantly different:p= .033).

For more information about this model and the specific restrictions, we refer to the R code.
8 In the preregistration of this study, we originally planned to investigate the effectiveness of interpersonal behavior for AC

performancewith a latent ACperformance factor consisting of the overall rating, aswell as the twoACperformance dimen-

sion ratings. For a more nuanced examination, we have since decided to focus only on the overall rating in the main results

and to consider the dimension results in additional analyses. The results concerning the three-item latent factor can be

found in Online Supplemental Table S5 (osf.io/by5qm) and did not differ in any meaningful way from the results involving

only the overall rating.
9For thismodel, we used full informationmaximum likelihood because themissing data pattern (no future interpersonal per-

formance data for participantswhowere not selected) suggested that the dataweremissing at random (MAR; seeNewman

2014). Please note that using full information maximum likelihood does correct for indirect range restriction (as present in

the data).
10Results concerning future interpersonal performanceandbehavior onanexercise level canbe found inOnlineSupplemental

Table S8 (osf.io/by5qm).
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APPENDIX A: Overview of Behavioral Domains, Behavior Labels , Descriptions, and Parcel

Allocation

Behavioral

domain Behavior Description Parcel

Dominance Dominant interruptiona Interrupting others to steer the conversation in
another direction/to finish others’ sentences

Clear statementsa Making statements that indicate a certain

direction regarding content

2

Leading the interaction Addressing the other person immediately and

leading the interaction

1

Stable word flow Stable and confident flow of words 2

Upright posture Upright and dominant body posture 1

Leaning forward Dominantly leaning or turning forward 1

Confident gestures Self-confident and dominant gestures and

expansivemovements

2

Global dominance Showing self-confident and assertive behavior

Warmth Responsive soundsa Agreeing andmaking responsive sounds while

the interaction partner talks (e.g., mm-hmm,

yes, sure)

1

Politenessa Expressing politeness (please, thanks) and polite
requests (would you allow)

Supportive statements Offering to help and statements of support 1

Active listening Attentively listening to the interaction partner,

including positive paraphrasing

2

Facing others Continuously facing the interaction partner in an

attentivemanner. Showing positive, trusting

attention, including suitable eye contact

1

Friendly expressions Exhibiting confirmative and friendly facial

expressions, including suitable smiling and

nodding

2

Global warmth Showingwarm and friendly behavior

Expressiveness Humorous statementsa Making humorous statements or putting people at
ease

Amount of talking Talking a lot in contrast to the interaction partner 1

Positive attitude Expressing a positive attitude and optimism (not

necessarily toward the other person but

toward oneself)

2

Dynamic posture and

gestures

Dynamic (not nervous) movements of hands,

arms, and the body

2

Lively expressions Expressive, lively, and recognizable facial

expressions

1

Global expressiveness Showing active and expressive behavior

(Continues)
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Behavioral

domain Behavior Description Parcel

Arrogance Annoyed interruptiona Interrupting and cutting off the interaction

partner

1

Arrogant commentsa Arrogant-instructive, know-it-all, and unsocial

comments

2

Paternalism Showing paternalism, ignoring the wishes of the

interaction partner, and not taking the

partner’s worries seriously

2

Distance/boredom Behaving in an arrogantly distanced and bored

manner regarding the situation

1

Rejecting posture Taking a hostile and rejecting posture, including

crossing arms or turning away

1

Challenging gestures and

expressions

Aggressive-challenging, insulting, and arrogant

gestures and facial expressions

2

Global arrogance Showing arrogant and annoyed behavior

Nervousness Breaking up sentencesa Breaking up sentences, gettingmuddled,

stammering, coughing slightly

1

Using fillersa Using fillers (e.g., ehm, mhm)

Reassurancea Unsure reassurances (non-goal-oriented enquiries)

Position change Nervous and/or purposeless change of position 2

Freezing Rigidity and freezing behavior (no change of

position, no self-initiated behavior)

2

Gestures indicating

insecurity

Frequent changes in arm and hand positions,

including self-touching

1

Expressions of insecurity Nervous facial expressions including biting the

lip or frenetic eyemovements

1

Global nervousness Nervous and tense behavior

Intellect Explaining argumentsa Explaining one’s own arguments and positions by

stating one’s reasoning (e.g., “because,”

“since”)

1

Eloquence Fluent, clear way of speaking, being eloquent and

articulate

1

Reacting to questions Fast and appropriate answers to questions,

reactions to comments

2

Asking questions Asking reasonable and task-/goal-oriented

questions

1

Organizing knowledge Putting perspectives, arguments, or solutions

next to each other and comparing them

2

Global intellect Showing intelligent behavior

Note: Behaviors in italics, as well as the global ratings, were excluded from the factor analyses and structural equationmodels.
aItemswere counted (all other itemswere rated).
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