 Virtual Assessment Center Versus Face-to-Face Assessment Center: Validity and Reliability Assessment
Abstract
TThe technologicalechnological advancement advances in every aspect of life in the last decade has affected all areas of our lives as well ashave changed personnel selection processes. The current researchThis study compares between  virtual assessment centers (VACs) and face- to- face assessment centers (FTF ACFTF-ACs) in terms of validity, reliability and psychometrics properties. It reports two closely-related studies. The first is:  1) a field study that included 11,157 candidates participating in an FTF-AC or a VAC in a selection process for military positions, participating in a FTF AC or a VAC. The study compared the assessments of the candidates in these two ACs while focusing on the assessment ir distributions, reliability, and structural validity. It was found that there were Mmany similarities between these two ACs::  their distributions were similar; the average assessments were similar, or slightly higher in some of the VACs’'s dimensions; reliability between the assessors was high in both ACs, and the validity seems appeared similar. The second2) sStudy addresses the results of functional assessments by supervisors of  of 123 organization’s internal participants (working in the organization)  who performed a VAC and received  a functional assessment from their supervisor in order to examine the validity of the VACits validity. The study shows predictive validity for only some of the assessed dimensions. These results point to similarities in psychometric aspects between VACs and FTF ACFTF-ACs. Recommendations to for human resource managers and for further research are discussed.	Comment by Author: Consider F2F-AC on the model of B2B (business-to-business)
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Introduction
 	DuringOver the last decade,,  there has been significant progress and development in innovative technologies to assist in organizational selection processes (Langer et al., 2018; Woods et al., 2020). This progress was even significantly intensified with the outbreak of tThe COVIDovid-19 pandemic, with its social distancing guidelines, has epidemic in late 2019, whichfurther accelerated the transition  of selection processes to a virtual formatselection processes  in order to adhere to social distancing guidelines (e.g., (Jones & Abdelfattah, 2020; Joshi et al., 2020). VThe transition to virtual selection makes the process faster and and more efficient, gives organizations access to a wider pool of candidates, and, by reducing the barriers of distance, saves on costs and time it is even accessible to a wider range of candidates (Chapman & Rowe, 2001; Chapman & Webster, 2001, 2003; Galen Kroeck & Magnusen, 1997). However, while the pace of development and the use adoption of virtual selection tools is has been extensive and rapid,  the pace of scientific research in the area is long and slowhas lagged behind, and therefore there is aresulting in a significant gap between actual practice and the scientific theoretical basis on for virtual assessment centers (Blacksmith et al., 2016; Woods et al., 2020).   
	Woods et al. (2020) pointed out in their review toout the potential harm inrisks of using the use of new selection technologies without knowledge a proper understanding of their effects and implications and changes they may create. This potential impairment has led researchers in the field to point to an urgent need tocall for the urgent development of a distinct literature on the subject of selection technologies, on the assumption, assuming that technological selection tools are fundamentally different from traditional tools, and, as such, require tacklingpresent unique challenges (Chamorro-Premuzic et al., 2016; Tippins, 2015; Woods et al., 2020). Extensive literature reviewAn extensive literature review on studies written with the aim of narrowing thefocused on studies performed to reduce this gap in the research research gap in the field (e.g., Woods et al., 2020) , found that these existing studies examinedfocused only on some technology-based selection tools ((e.g., web-based tests or video-conference interviews [ - Stone et al., 2013])). Moreover, as far as we could find there seems to be no published research focusing on virtual assessment centers (VACs) has not yet been published. Similar to expanding the use of virtual  interviews (e.g., Sears et al., 2013) and online call-based focus groups (Stewart & Shamdasani, 2017), and alongside the limitations of the global Covid-19 epidemic, it can be expected that the use of video call technology will also expand for assessment center (AC).In the context of the COVID-19 pandemic especially, it is very likely that the use of video technology for assessment centers (ACs) will expand, as has happened with virtual interviews (Sears et al., 2012) and online call–based focus groups (Stewart & Shamdasani, 2017). 	Comment by Author: Does this correctly reflect your intention? Is there more than one reference? 
	This study, the first to scientifically examine VACs, seeksattempts to close some of the gaps that exist in knowledge the literature regarding VACs and is the first to scientifically examine VAC. The goal is to examine how technology, and the transition to virtual environments affect the distributions, reliability, and validity of ACs. We contribute by developing a new scientific knowledge about a VAC that has not been researched before. Two related field studies that comparinge face-to-face assessment centers (FTF ACFTF-ACs) with a parallel virtual assessment centers (VACs) will beare presented.: The first study focuses ond on the question of whether and how the operation of thethe effects of VACs in comparison with FTF ACFTF-ACs, would affect the in terms of evaluators's’ assessments regarding theof candidates. This was done through comparison ofIt compares  descriptive and statistical data of assessments in a VAC with the assessments in a FTF ACFTF-AC focusing on: reliability between assessors, and structural validity. The second study focused focuses on the question of predictive validity. This was done by examining the correlation between assessors’ assessments of the candidates in the VAC and their success indicators in their eventual jobs as rated by their supervisors. 	Comment by Author: This is redundant and has been deleted..

Assessment Center 
	The term “assessment center,” referring to both the process for personnel selection and the physical site in the case of FTF-AC,  has been in use for over fifty years and the process is is anan accepted recruitment method for personnel selection in organizations throughoutall over the world (Kleinmann & Ingold, 2019). The goal of the selection process is to find the most suitable maximize the suitability of individuals in terms of their potential to contribute to organizational goals and objectives through their performance at work (Stone et al., 2013). At the an AC, candidates undergo throughstandard assessments of behaviors in a variety of exercises that simulate work-related situations (e.g., role-plays and group discussion). The uniqueness of the AC is in its interactive nature, where  in each exercise there is social communication among the participants in the context of the exercises which evokes evoke actual behaviors. This is in contrast to other selection's tools, such as a questionnaires or interviews, which do not involve actual communication and are, instead, based on the candidate'’s self-report (Kleinmann & Ingold, 2019). The aAssessors at anthe AC, who who have undergone dedicated training for their task, perform a systematically process of observing observe the candidates and , recording their observations and assessments based on theof candidates'’ overt behavior on distinct dimensionsin terms of specific dimensions that are pre-defined as important to the target positionpredetermined as being of relevance for the target position. The results of the AC are assessments in various dimensions (e.g., topic presentation ability and leadership ability) and an overall assessment of the candidates’' ability to succeed in their future position (International Task Force on Assessment Center Guidelines, 2009; Kleinmann & Ingold, 2019; 2008; Thornton & Gibbons, 2009).
		The presentThis study focused compares the assessments of anon the comparison between FTF ACFTF-AC and a VAC. While the purpose of these two selection tools is the same, the method in which they arethey use for gathering information is completely different. At the traditional FTF AcFTF-ACs,, which is the traditional and common AC, the candidates physically arrive at the selection site and perform various group and individual tasks individual and group tasks with other candidates under observationin the presence of other assessors and candidates. In the a VAC, an assessments is are based on advanced virtual technology that allows candidates and evaluators to interact without being in the same physical place be present in different places that are far from each other and to participate in the assessment without meeting each other physically. The communication between the participants is done through occurs on a virtual application platforms (for example, Zoom or, Skype software) when where all the participants are connected in "real" time. As part of the assessment, candidates perform group and individual tasks, such as: group exercises, topic presentation exercises or role-playing exercises. In a VAC, like an FTF ACFTF-AC, assessors observe candidates'’ performance and assess them according to predefined dimensionsmetrics. The use of the term ““virtual assessment center”” in this study does not refer to conducting remote tests or video-based interviews but only to group exercises or simulations. 

Video conference– based communication
 	Virtual communication based on vVideo conference conferencing (VC) has been availablearound for over 80 years, but only since the early 21st century has this technology has begun to be used practically for communication between distant placesto link distant interlocutors. Facetime, Google Chat and Skype are just some of the many options available for remote communication using technology (Nehls et al., 2015).  A growing number of organizations have begun to use virtual technologies in the field of recruitment and selection of employees, including for interviews that serve as an adjunct or as an alternative to a face-to-face interviews (e.g., Vadi et al., 2016). This is to deal with increasing pressure to expand recruitment and selection activitiesprocesses while becoming more efficient, reducing recruitment, and selection costs, and saving significant time (Chapman & Rowe, 2001; Chapman & Webster, 2001, 2003). The use of video-based communication has even accelerated with the outbreak of the Covid-19 epidemic that has dramatically changed the way humans communicate with each other as more and more activities have shifted to virtual communication. This trend, which has been intensified by COVID-19, raises new urgent questions concerning the validity of virtual communications as a substitute for meeting in person in the context of hiring processes.:  AreWhether or not virtual communications are an ideal perfect substitute to meeting in person? This article will try to answer this question while focusing on whether or not virtual communications are a valid substitute for in-personto assessments in remote.? 	Comment by Author: The two parts of this sentence seem repetitive – is there some other meaning you want to convey?
Study 1 –1- Reliability and validity of virtual assessment centers 
Assessments in a VAC compared to in an FTF ACFTF-AC
	Studies suggest differences between a VC- based interviews and a face-to-face interviews, which may also produce differences between the assessments of candidates in these two types of interviews (Chapman et al., 2003; Chapman & Rowe, 2001; Sears et al., 2013). Previous studies have found performance differences between VC interviews versus and face-to-face interviews which may have particularly negative implications for the screening processes that combines both face-to-face selection and a VC- based selection (Basch et al., 2020). Because both VAC and video-based interviews are based on real-time communication without a physical encounter and low information wealth (Croes et al., 2019; Wegge, 2006), it can be assumed that the pattern of impactthe impact of video technology on assessors' assessments in interviews and VAC will be comparable.
	Studies examining these differences in assessments presented an inconclusive picture.: While a study by Chapman & Rowe (2001) found that interviewers rated candidates'’ performance better in video interviews than in face-to-face interviews, other studies indicated a completely opposite trend (Basch et al., 2020; Blacksmith et al., 2016; Sears et al., 2013). The reasons for these contrastsse opposite trends among assessors' evaluations are unclear, with some explanations in the studies focusing on how the virtual environment affects interviewers'’ evaluations, and others focusing on how it affects candidates'’ behavior (Basch et al., 2020). On the one hand, the candidates' According to some studies, candidates’ behavior was influenced by the VC because it made it difficult for them to convey non-verbal cues and to make a positive impression (Blacksmith et al., 2016; Chapman & Rowe, 2001). On the other hand, for young candidates it have been foundIn contrast, other studies indicate that young candidates that they felt more confident in the virtual environment that is natural for them, resulting in reduced anxiety levels and improved performance in video job interviewswhere their anxiety level decreases and their performance in video job interviews actually improves  (Horn & Behrend, 2017; McColl & Michelotti, 2019; Powell et al., 2018; Valkenburg & Peter, 2011). In addition, pPeople with social anxiety and introverted people prefer the environment of the virtual interviews and tend to feel that they can express themselves better in front of others online, than as opposed to in face-to-face interivew (McKenna et al., 2002).
[bookmark: _Hlk84234382]	Other explanations for the differences in assessments between face-to-face and virtual selection on assessors' behavior were focused onsuggested that nonverbal behavior producescommunication between people in close contact produces psychological closeness between people in primary contact (Croes et al., 2019). Reducing these behaviors in aAn online environment may also make it difficult to developinhibit the development of interest, warmth, emotion, and personal relationships between participants   and increase the likelihood of developing unpleasant and even hostile feelings forming (Croes et al., 2019; Walther, 2012). In contrast, analyses conducted within the framework of Attribution Theory (Kelley, 1973) uncovered that VC assessments are more effective than face-to-face assessments. The theory concerns how humans attempt to decode the behaviors of others by attributing them to either internal or external causes. On the other hand, the attribution theory (Kelley, 1973), which focuses on human attempts to understand whether another person's behavior is due to an external cause (resulting from the person's condition) or internal cause (trait, emotion, or motivation of the person), indicated the effect of assessments in the opposite direction, which assessments in VC are expected to be higher than those in face-to-face. In contrast to the constant noted tendency to attributeof attributing low performance to a the person interviewee rather than to thea situation interview situation (Jones & Nisbett, 1972), in the context of VC interviews, interviewers may perceive the method of conducting the interview in a VCthe online format as prominent enough to attribute the candidates'as being the primary cause for poor performance in the video interview,  to the method in which it was performed (Taylor & Fiske, 1975). In line with this, That is, eeven if where candidates'’ performances are low, regardless of the VC, assessors tend to believe that their performances were influenced by external factors (i.e., technology) and compensate them accordingly by over-correcting their assessments (Chapman & Webster, 2001). Interviewers may perceive the candidates in the VC as having a disadvantage over the candidates in the face-to-face conversation,, and this may cause them to overcompensate the candidates in the VC which is reflected in higherwith more positive assessments of these candidates (Wegener & Petty, 1995).	Comment by Author: This needs a reference.	Comment by Author: The last sentence seems to repeat the previous one – perhaps consider combining them.
[bookmark: _Hlk73711917]	Other studies that have examined these differences in assessments have found that, although interviewers reported greater difficulty in recognizing the candidate in a video interview, compared to in a face-to-face oneinterview, their assessments in the video interview were similar to their assessments in the face-to-face oneinterview  (Straus et al., 2001). Distinguished medical institutions in the United States that have examined the significance of moving from face- to- face interviews to a VC- based interviews have found that it is an acceptable alternative that saves time and costs (Pasadhika et al., 2012; Vadi et al., 2016).	Comment by Author: What is meant by recognizing? Do you mean get ot know well; understand? Please clarify.
	Since the studies presented in the reviews above were concluded, 	Given the lack of research that directly compare assessments at a VAC and assessments at a FTF ACFTF-AC  and the existence of contradicting findings, the current study hypothesis is of an investigative nature. Fortunately, ttechnology has developed significantlyhe pace of technology development has been high (Stone et al., 2015) and there have been improvements since the studies presented in the review above, that have narrowed the gaps between face-to-face communication and that based on VC. For example, the use of high-resolution cameras, wide screens, and high-speed iInternet connections has expanded (Basch et al., 2020; Bohannon et al., 2013), and, the synchronization between audio and video has increased improved, that has contributedcontributing to the ability to transmit non-verbal messages through VC (Joshi et al., 2020). AlsoAdditionally, interviewers and candidates today have more experience in VC technology than in the past (Basch et al., 2020).
	In contrast to tThe older studies presented above mostly concerned, in which VCs were mostly made fromconducted in conference rooms in a designated placedesignated locations equipped with VC technologies (e.g., Chapman & Rowe, 2001; Croes et al., 2019; Sears et al., 2013)., Ttoday’s candidates have video technologies available on their personal devices, enabling them to undergo the selection process from the comfort and familiarity of their own homes (as is the case in this study), and the use of webcams has increased significantly allowing them to go through selection processes from their personal devices (e.g., PC) (McCarthy et al., 2017; Toldi, 2011). This way candidates can usually have a VC without leaving home in a comfortable and familiar environment (as is the case in the present study). In addition, the duration of work inthe assessment procedures used in an AC is longer than in antake much longer than an interview, and therefore an assessment in it will be based ontherefore providing richer information, meaning that the  online environment may be not be as significant a limiting factor for VACs as it is for online interviews. Considering this, and may be even less affected, relative to the interview, by the limitations of an online environment. Considering these, iit was hypothesized that technological advances, along with long observation times at the AC, will would reduce the differences between a video-based VAC and an FTF ACFTF-AC and a video-based VAC and the distribution of the assessments in them willwould be similar, leading to: .	Comment by Author: I don’t think a statement which is so obviously factual requires a reference.	Comment by Author: The hypothesis has been integrated into the prose to create a more cohesive structure. If this is not to your taste please let us know.
	Hypothesis 1: Assessments in a VAC will be similar to assessments in anthe FTF- AC.
Reliability of measurement at a VAC
	Assessors at the AC play a key role because their assessments determine the candidates'’ scores, according to whichon the basis of which decisions are made regarding recruitment to the organization. The reliability and accuracy of the scores given by the assessorsassessors is of major, as reflected in its accuracy and reliability, are of great importance because the reliability of assessments is the basis for the validity of an ACfor the integrity of AC assessments (Kleinmann & Ingold, 2019). According to the Classical Test Theory (Ghiselli et al., 1981), the score given by the assessor, known as the Observed Score, consists ofrepresents the difference between the "“true score"” and of the measurement error. Based on the assumptions of that this theory, the reliability of the measurement represents the degree of unsystematic and unpredictable variance or random error associated with the indices. The characteristics of different selection methods (in this study, referring to the FTF ACFTF-AC and  the VAC) may affect the measurement error differently. This raises the question of whether there is a difference in the reliability of assessors' assessments between a VAC and an FTF-ACVAC and a FTF AC.
	To answer address this questionissue, we have referred to Funder'’s (1995) Realistic Accuracy Model, which deals with circumstances in which an accurate assessment of a person'’s psychological characteristics in a social environment can be made. That This model can also be applied to selection's processes (e.g. Christiansen et al., 2005). According to this model, accuracy in assessments is influenced by four stageselements: relevance, availability, detection and a correct use of relevant behavioral cues. Only when each of the four steps elements is successfully implemented, can assessors can provide accurate assessments to of candidates (Lievens et al., 2015).	Comment by Author: This has been changed from “stages” to “elements’ because “stages” refer to things that happen sequentially whereas these seem to be relevant all at the same time. If this has been misunderstood, please reject the change.
 
		We examined how the four steps elements of this model are reflected in a VAC:

A.  a) RelevanceRelevance concerns the appropriateness of a, A  VAC should evokein evoking relevant candidates' behaviorbehavioral traits, similarly to those evoked in an FTF ACFTF-AC. that evokes relevant behaviors for the candidate's assessed trait. In the development phase of the exercises in tThe VAC presented in this study, much thought was invested by a was developed by a team of occupational psychologists, so thatto ensure that tasks in the exercises would evoke behaviors relevant to the assessment required. 
B. b) Availability, which  refers to the extent to which candidates’ non-verbal cues are observable by assessors.refers to the assessor' s accessibility to the candidates' behaviors Iin a  a VAC, assessors can see only, reducing the non-verbal cues while presenting only the upper body, in the online environment,which may make it difficult for the assessor to understand interpretthe candidate behaviors (Blacksmith et al., 2016). But on the other hand,In contrast, in an FTF-AC setting, many interactions, such as those occurring between participants during breaks, etc., would be missed by the assessors, whereas in a VAC, the entire assessment is available to the assessors. In addition, all the assessors present in a VAC have access to all the behaviors are displayed on the screen and visible to the assessors and does not only take place between the participants during breaks and waiting times. In any case, the candidates’ behaviors at the same time, as there is no interaction during breaks or waiting times that may not be available to all assessors available to one assessor will necessarily be available to another (Kleinmann & Ingold, 2019). For these reasons, there are no There is no significant differences in terms of access to  the amount of information that passes inbetween a face-to-face conversation and and in a a VC , interactiontherefore there is no fear of losing information (Jabotinsky & Sarel, 2020). 
C. c) Detection concerns the assessors’ ability to detect and take note of relevant behaviors in candidates , which addresses the need to locate relevant behaviors and elaborate them immediately and consciously.. On the one hand, due to the reduction of nonverbal behavior, While the comprehensibility of behaviors in the VAC may be compromised by reduced non-verbal communication, leading  there is a difficulty in a VAC to understand some behaviors, which may lead to a misconceptions of about the candidate's’ social skills (Blacksmith et al., 2016). On the other hand,, there are fewer number of participants in thea VACs in this study is smaller than in thea FTF ACFTF-ACs  , and therefore it willmaking it be easier to locate detect relevant inputsinformation. In addition, in a VACs, assessors can write take more detailed notes (Chapman & Rowe, 2001). 
D. In this study d) cCorrect use and useassessment - the assessors' use of observed relevant behaviors (relevant behavioral cues) and their ability to give assessments accordingly. The assessores at the two the ACs was ensured by subjecting assessors to in this study underwent professional training and mentoring regarding the provision of assessment in a professional and accurate manner and were then only, qualified for their position.
E. 
		According to the analysis of this model, In this study, two of the aspects concerned in the above model (availability and detection) are, by necessity, applied differently in the VAC and the FTF-AC, but they are applied in such a way that compensates for any salient differences in the results. although two of the steps are not applied in a VAC in the way they are applied in a FTF AC, they are applied in a compensatory manner. These four steps elements are were successfully implemented both in a the VAC and in a the FTF ACFTF-AC., and itIt is was hypothesized that the reliability of the evaluators'’ assessments in a the VAC will would be similar to that from the reliability in the FTF ACFTF-AC. Findings that reinforce this hypothesis can be seen in a study on an asynchronous video-based state-of-the-art test in which there was high agreement among assessors (Cucina et al., 2015). and Similar results emerged from in another study that found that observation and assessment in an AC which that was video- captured on the spot directly, does not affect the accuracy of the observation or evaluation (Ryan et al., 1995). Considering the existing literature and the measures put in place to compensate for any discrepancies between a VAC and an FTF-AC led to the next hypothesis:	Comment by Author: In what ways did they differ?

Hypothesis 2: The inter-rater reliability (reliability of assessments performed by different between the assessors) (interrater reliability) atof the assessments at the a VAC will bewill be similar to the interrater reliability of the assessors' assessments at the an FTF ACFTF-AC.

Construct Ensuring the validity of a virtual assessment center
 A significant challenge in the selection of personnel 	An important question in personal selection processes is ensuring thatwhether the essence of the assessed abilities in different selection tools that are designed to select candidates to the same job description is similar. For example,?  can a quality like leadership actually be For example, is the leadership ability, for a job in which leadership is needed, assessed in a VAC in the same way as it can in an FTF-AC?  similarly to how the leadership ability is assessed in a FTF AC? Or these are different aspects of leadership ability that are valued in each of these assessment centers? In order to answer this question, one of the aims of the current studyof this study was is to compare between the structural validity of the a VAC and with that of the an FTF ACFTF-AC. The underline assumption is that, in terms of core abilities and dispositions, the assessments will be similar. in measures that capture the essence of the assessed ability similarly also the construct of correlations between the assessed ability and other variables will be similar.      
	In general, it is accepted that social behavior is co-determined by both tendencies personality traits and situational contexts, and, only when situations are functionally equal, can behavioral observations will exhibit a high valuable degree of consistency (Wright & Mischel, 1988). Greater consistency can be expected if the exercises used in virtual assessment centers and face-to-face assessment centers place similar demands on candidates (Sackett & Harris, 1988). The In this study, the exercises used in the VAC and in the FTF ACFTF-AC were constructed according to identical behavioral requirementsidentically,, with the differences that exist among them due only to the only variable being the constraints of theimposed by the virtual medium in the former. When exercises from a VACvirtual assessment center and an FTC-AC face-to-face assessment center that assess the same ability place similar demands on candidates, one can expect more consistency, and a higher correlation of assessments between exercises (Sackett & Harris, 1988).
	Previous studies examining the correlations between assessment centerAC assessments and other external variables have consistently found that assessment centerAC assessments are related to measures of cognitive ability and personality (Collins et al., 2003; Shore et al., 1990), but these correlations have beenwere found to be low (Damitz et al. al., 2003). For example, relatively low correlations have beenwere found between the interpersonal sensitivity dimension and the cognitive dimensions. The low correlation was expected because the measurement of the interpersonal dimension were designed to measureconcerns a candidate'’s style when communicating with others (Shore et al., 1990). In contrast, strong correlations have beenwere found between interpersonal abilities and interpersonal personality traits in AC assessments (e.g., extroversion and emotional stability) (Spector et al., 2000).
	In view of the lack of research examining the impact of the performance of a virtual assessment centerVAC on the nature of the assessed abilities, our hypothesis is necessarily preliminary in the field. G given the consistency of the findings, as presented, indicating that similar dimensions are generally more strongly related than different dimensions (Bray & Grant, 1966),. As a result, it is expected that this trend will also hold true regardingexist in the abilities assessed in a VAC. ThusThus, it is suggested that the context of an AC operating in a virtual environment, in which young candidates feel natural more at ease (Valkenburg & Peter, 2011), will not affect the essence of the measured essencedimension. We predict that the essence of the assessed abilities in VAC and FTF ACFTF-AC that are designed to select candidates to for the same job description will be similar, and also the construct validity of the two ACs will be similar, leading to the following hypothesis:. 

Hypothesis 3: TThe construct validity of a VAC will be similar to the construct validity of FTF ACFTF-AC.
Methodology
The Procedure and the participants in the research
	The participants in this naturalistic field study are were candidates for a variety of positions in the Israel Defense Forces (IDF). All the participants are were women (the AC in this study is for women only), in the age range 16.2 to 24.5 (M = 17.3, SD = 0.5). In this longitudinal study, the data of the participants from two selection days were collecteddata were collected from the participants on two separate test days, six months apart., representing These represented two different phases of the military service selection system, which they performed with a six-month difference.. The first selection day, attended by all participants (N=11,157) was conducted face-to-face. Some participants took part in the second day of the selection process in person in FTF-AC format (N=6,992). However, owing to the outbreak of COVID-19, for the remainder of the candidates, the process was conducted online through a VAC (N=4,165). All participants (N=11,157) performed the first selection day in the same way (face-to-face) while they performed the second selection day (in which they participated in AC) in a different ways. The outbreak of covid-19 virus led to a sudden change in the format of the second selection day that was until then in a FTF AC format and moved due to the limitations to a VAC. Some participants (N=6,992) performed the second selection day in FTF AC several months before the outbreak of covid-19 virus, and some (N=4,165) performed AC several months after the change in the VAC format. 
	The assessors are were graduates of a diagnostic position  training program or anin the army training program, or were students in the field of social sciences,, in the age range of 22– to 36 (M = 27.40, SD = 2.92). All tThe assessors, who were well-trained and worked for a large selection recruitment company,, have been trained for their position and have assessed tested the candidates across in several dimensions (e.g. teamwork, leadership) along the AC work. Assessment dimensions are were identical in both the VAC and the FTF ACFTF-AC and the VAC, and were assessed as partby means of similar exercises. Data for this study were provided by tThe Department of Military Behavioral Sciences in the form of a file with each participant’s provided a file for this study with the candidate's identification number deleted from the information file, to ensure privacy and anonymity. 	Comment by Author: Does this change correctly reflect your intention?
Description of the selection in the virtual and face-to-face assessment centers
	On the first selection day, all the candidates showed up atreported to the selection site to perform a cognitive test on a computer, and attend a personal interview. The second selection day, on which some of the candidates performed on the selection site and some remotely, included an AC that lasted about three hours. The FTF ACFTF-AC, was performed at the selection site in the presence of candidates and assessors.  On the other hand, in t. For the VAC,  the candidates and assessors were connected virtually. to the selection from different places, when they are physically distant from each other and do not meet at all. The candidates in the AC were randomly divided into different groups, that each of which included two assessors with sixand 6 or 8 candidates  in the video-based selection, and eight candidates in the face-to-face selection, respectively. 
	During the AC, three exercises exercises were performed: 
1) A group exercise exercise that examines tested teamwork and leadership ability which. The exercise included several group tasks in a sequence, requiring participants to cooperate to solve a problem,  that participants were required to perform as a group (e.g., group discussion or preparing a joint product together);. In order to perform the tasks, the participants were required to cooperate with each other to solve a problem. 
2) An oOral presentation exerciseexercise in which each candidate delivered a short lecture to the group, 
 that examines testing for presentation skills, such as oral expression, adjusting content, and creating interest;presentation ability . In this exercise, each candidate delivered a short lecture to the group. As part of the exercise, the candidates expressed their relevant abilities for presentation, such as the ability to express themselves orally, adjust the content and create interest among the participants. 
3) A rRole- playing exercise testingwhich examine the ability of the person's interpersonal sensitivity which involved.  two individual role-plays between candidates and assessors. It involved two role-plays; each role was different for each candidate in a personal conversation with the assessor. In the exercise, the cCandidates were asked to play a pre-determined role in a mock was presented to a specific situation that included an emotional or interpersonal problem, and he was asked to play a pre-determined role. and tThe assessor was the second role holder played the second role.during the role play. As part of the role play one can see a variety of abilities of the candidate, relevant to the treatment of the person.The role-plays revealed important information about the interpersonal skills of the candidates – Forfor example,: the degree oftheir sensitivity and empathy toward s the otherother person. The exercises in a the synchronous VC was made inwere performed using the video conferencing application  Zoom software when the cwith candidates and assessors connected to the VC from a stationary or mobile computer (not over the phone) PC or laptop with webcams set up so that the head and torso of each participant were clearly visible.. The webcam was placed on the computer monitor so that they could see the head and torso of the participants and hear them all. 
	Acording In line with the the recommendations of Tenopyr (1977), a set of simple, well-defined abilities were identified for the AC which were tested using exercises designed to make the candidates’ abilities easily observable. this AC has identified well-defined simple abilities with exercises that allow to easily observe behaviors that are relevant indicators of the identified abilities (For example, to evaluate leadership, the assessor examineslooks at how dominant the candidate is in the group, and  whether the other members of the group others are listening to him them, etc.and more). Also, as part of these AC exercises, clear indicators have beenwere developed for each assessed abilityability being assessed. For each of the three exercisesexercises, the assessor completedfilled out an assessment sheet form for the candidates and assessed the relevant abilities for each exerciseexercise.
Table 1: Dimensions and exercises exercises in the assessment center
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	X
	Teamwork  skillsDimensions


	
	
	X
	Leadership skills

	
	X
	
	Presentation  skills

	X
	
	
	Interpersonal sensitivity



Measures 
Assessors' aAssessments 
- Assessments are given to cCandidates by assessors inwere assessed in four different abilities,, all of which are were accepted appropriate to the in AC setting, and are were relevant to a variety of military's military roles.: tThe first is was teamwork ability, relating to the candidate’s's involvement in the group and, his her investment in advancing the group mission,  and producing fruitful collaborations, and developing working relationships with others. The second ability is was leadership, ability that which relates to exercising effective authority over others, taking responsibility for the group task, and promoting motivating the group to achieve its goals successfully. The third is was a presentation ability that relates to the candidate's’ ability to deliver professional content in a clear and interesting manner. The fourth wasis the ability to care for a personother people, which refers to the ability to create that refers to the ability to create  service relationships, while expressing empathy and sensitivity to the other.	Comment by Author: Does this correctly reflect your meaning??	Comment by Author: It is not clear entirely what is meant by service relationships – are you referring to create relationships of serving others? Or something else. Please clarify.
	The assessment was based on the behaviors of the candidates in three groups and individual exercises at the AC. PAssessment was performed using aerformance was graded on a five-level scale (1 - – "“very low"” to 5 - – "“very high"”). The final score of each candidate in each dimensions is the average of the scores of the two assessors who watched observed the candidate (apart from "“ Interpersonal interpersonal sensitivity,"” which was based on the assessment of a single evaluator in two different role-plays). 
	“General cognitive ability” was measured on the first selection day of the military assessment process using a basic cognitive ability test,the same basic cognitive ability test given to all new recruits –, called the: Initial Psychotechnical Rating (IPR). Thise test has been used in many academic publicationsstudies, and has beenis widely validated according to a variety of criteria (Fine et al., 2016; Luria et al., 2019; Tziner, 1988). The test consists of four sub--tests –:  two tests of analogies, formal and verbal (Mulholland et al., 1980), which measure the ability to deduce from a rule and apply it in other verbal or formal relations; a. The third test examininges arithmetic ability and is based on an adult accounting scale of Wechslerthe Wechsler Adult Intelligence Scale; and the . The fourth test examininges the comprehension ability and accuracy of in executing instructions  (based on on an adjustments adaptation of a U.S. military intelligence test, [Rabinowitz et al., 2000]). The test score range is was 10-–90 (M = 56.599, SD = 18.025).	Comment by Author: Is this correct?
	“Adjustment” was measured as part ofon the first selection day of the military selection process using, through a structured interview designed to predict adaptability to military service among women, developed by the Israeli Army'’s Behavioral Sciences Department. The interview was conducted by high school graduates, all female  soldiers, aged 18–-20, high school graduates who were selected and trained in a several-month-long course of several months to perform this assessment process. The test was based on the a familiar common test passed forapplied to young menboys that has been used in several academic publicationsstudies and is widely validated according to a variety of criteria (Luria et al., 2019a; Reeb, 1969; Tubiana & Ben-shakhar, 1982) and has recently been adapted to the girl's populationfor young women. The score range is 8–4-40 (M = 23.997, SD = 4.540).	Comment by Author: Is it correct to change boys and girls to young men and women?
Results
Preliminary analyses
	The study includes two groups – , onea group that performed the FTF ACFTF-AC who performed the AC over several months prior tobefore the outbreak of covidCOVID-19 virus,, and anothera group that performed the VAC, who performed the AC over several months, follow the pandemic’safter the outbreak. We examined the differences in cognitive ability and adjustability between them (as measured in the first selection day of the military selection process) before examining the hypotheses. This is  to rule out other possible explanations for possibleif differences fare found between the groups. Because of the size of the groups, we calculated an effect size measure measurement and used the rule of thumb of Cohen’s (1988) rules of thumb defining d = 0.20 as a small effect, d = 0.50 as a medium effect and d = 0.80 as a large effect. First, we examined whether there were differences in cognitive ability between the groups and found no difference between candidates in the FTF ACFTF-AC (M = 56.339, SD = 17.457) and candidates in the VAC (M = 57.129, SD = 19.121); ((t [(6300.490]) = 2.039, p <0.05, d = 0.0444 ׂ). Secondly, we examined whether there were differences in the ability to adjust to the military framework and found no difference between candidates in the FTF ACFTF-AC (M = 24.019, SD = 4.573) and candidates in the VAC (M = 23.957, SD = 4.481); (t [(10697]) = - 0.673 p> 0.5, d = -0.014).
FTF ACFTF-AC Assessments assessments compared to VAC assessments 
	Campbell & Fiske (1959) proposed that when one is interested in studying the prediction methods, as in this study, one should is best accomplished by comparinge them when the predictor construct remains constant and only the method changes (The same ability is.. Table 2 shows the averages and standard deviations of the candidates'’ assessments in the various dimensions in the two ACs. Hypothesis 1, that assessments at the video-based VAC would be similar to assessments at the FTF ACFTF-AC, was partially confirmed. For assessments in two dimensions – , teamwork and Interpersonal interpersonal sensitivity –, no differences in assessment averages were found between the VAC and the FTF ACFTF-AC and the virtual one (see Table 2). In the assessments of thewo other dimensions of:  –leadership and presentation –, contrary to the hypothesis, small effects were found (see Table 2). The average of the assessments in leadership and presentation within the VAC is higher than the average of assessments in the same dimensions in the FTF ACFTF-AC. Beyond examining the magnitude of the effect between the assessment'ss’ averages, we also examined the form of distribution for the four dimensions in the two ACs. Appendix 1 presents the distributions of assessment scores in the various dimensions. It demonstrates that the distribution of assessments for the same dimension in the two different ACs is similar.
Table 2:: Descriptive statistics and tests of between-subject effects

	Cohen'’s d
	p
	t(X)
	Face-to-face
assessment center
	Virtual 
assessment center
	

	
	
	
	SD
	M
	N
	SD
	M
	N
	

	0.27
	0.00
	(18182.9)20.23
	0.88
	2.76
	13,484
	0.84
	3.00
	8,345
	Leadership skills

	0.02
	0.10
	) 17254.0)1.63
	0.68
	3.58
	13,484
	0.70
	3.60
	8,345
	Teamwork  skills

	0.38
	0.00
	(18821.6)27.97
	0.80
	2.81
	13,745
	0.73
	3.11
	8,338
	Presentation  skills

	0.18
	0.00
	(11078)9.57
	0.67
	3.13
	6,933
	0.63
	3.26
	4,147
	Interpersonal sensitivity



Interrater Reliability reliability in a virtual and in face-to-face assessment centers
	TheThe two assessors assessed the candidates in all dimensions, except for the Interpersonal interpersonal sensitivity dimension, in which candidates were assessed by only one assessor. Interrater reliability was calculated for the the three dimensions of:  teamwork, leadership, and presentation , iin each of the ACs by calculating the correlations between assessors for each ability individually, in the exercise exercise they watched observed together. The correlations that were calculated were all (All correlations were highly significant (p<.001)).: The lfor a leadership dimension was in the VAC (N = 4171, r= .835) for the VAC and in the FTF AC (N=6741, r=.854) for the FTF-AC. The tTeamwork dimension was at the VAC (N= 4171, r=.818) for the VAC and at the FTF AC (N=6741, r=.819) for the FTF-AC. TFor the presentation dimension at was the VAC (N=4,167, r=.824) for the VAC and at the FTF AC (N=6,872, r=.864) for the FTF-AC. Much like with the FTF-AC, tThe correlations between the assessors at the VAC , as at the correlations in the FTF AC, were higher than the value 0.8 and are therefore considered acceptable (Marcoulides, 1989). AlsoIn addition, the difference between the reliabilities of the assessors for the same dimension in different ACs was small (the difference for leadership is was 0.19, the difference for teamwork is was 0.001 and the difference for presentation was is 0.04). Despite the small differences, wWhile the difference between teamwork reliability was not significant (Z = 0.153, P >.05), there was a significant difference in the leadership reliability (Z = 3.365, P <.01), and in the presentation reliability (Z = 7.116, P <.01). 
	According to these findings, Hypothesis 2 was partially confirmed. While the reliability between assessors'’ assessments at the VAC was high according toin terms of Cohen’s (1988) rules of thumb (1988), similar to the reliability between their assessments at the FTF AC, there were significant differences between them for some of the dimensions, similar to the reliability between their assessments at the FTF-AC. The reliability between the assessors in the presentation and leadership dimensions was significantly lower in the VAC, than as compared to the reliability among the assessors in those dimensions in the FTF ACFTF-AC. It is important to note that the reliability between the assessors in the teamwork dimension in the two ACs were similar and no significant difference was found between them.
Construct validity of the VAC
	To test whether the validity of the construct of the dimensions in the VAC is like comparable to the construct of the dimensions in the FTF- AC, (i.e., whether the dimensions in the VAC measured similar capabilities to those measured in the FTFACFTF-AC),, we mapped the dimensions in both ACs and compared between them in two stages. First,In the first phase we focused on the internal construct of the dimensions in each AC by examining correlations between the dimensions and factor analysis. I, and in the second phase, we focused on the correlations of the dimensions in each of the ACs versus stable external dimensions which were identical between the twoin both of them.
	To compare the internal construct of the dimensions in both ACs, we calculated the correlations between the four assessed dimensions (see Ttable 3) and compared them between the two ACs (virtual and face-to-face). From Table 3, it can be seen that the correlations among the dimensions within the two assessment centers are medium-high for all pairs of dimensions. It also appears that the order of the correlation strengths between pairs of identical dimensions within each of the assessment centers is similar. F, for example,: the pair of dimensions with the highest strength in the FTF ACFTF-AC –, teamwork and leadership –, is also found with the highest strength in the VAC. Similarly, the pair of dimensions with the weakest correlation – , teamwork, and interpersonal sensitivity, – shows the weakest correlation in two both types of the ACs. This is in contrast to a situation where there is no similar trend between the two types of the ACs and thenwhere the correlations should appear in random order (Sawilowsky, 2002).
	Second, to examine the degree of similarity in the construct validity of the two ACs, factor analysis analyses were also performed for each AC separately to see determine the degree of similarity in the way the dimensions in each are grouped into factors and the intensity of the loading of each index. Results of a principal component analysis with oblimin rotation are shown in Tables 4 and ,5. In each factor analyzesanalysis, two factors were defined, and in both, an eigenvalue of the first factor is greater than 2.5 and of the second less than 1. The correlation between the factors is similar , as the VAC is -.707 and the FTF ACFTF-AC is -.749. In the FTF ACFTF-AC, the first factor accounted for  53.26% of the variance and the second accounted for 5.47%, and in the VAC the first factor accounted for 60.20% of the variance and the second accounted for 7.05%.
	The way in which the various dimensions are grouped into two factors in the two ACs is also similar. In both of the factor analysisanalyses, oral presentation skill has the highest loading for the first factor (above 0.85), followed by two additional indicators –, interpersonal sensitivity, and leadership –, which are loaded modestly on the first factor. In the two ACs, the dimensions are loaded negatively on the second factor, while teamwork loaded intensity oin both (below -0.8), followed by an index of leadership in similar loading oin both ACs.





Table 3:: Correlations between assessment centers dimensions
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	.535**
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	.512**
	4.Interpersonal sensitivity

	
	
	
	
	
	
	
	
	Virtual assessment center

	
	
	
	
	
	
	
	
	5.Leadership

	
	
	
	.711**
	
	
	
	
	6.Teamwork

	
	
	.523**
	.697**
	
	
	
	
	7.Oral presentation

	
	.502**
	.444**
	.465**
	
	
	
	
	8.Interpersonal sensitivity


N= 4165 for virtual, N=6992 for face-to-face
**p < .001 (two-tailed).

Table 4:: Pattern Matrix in the VAC for two2 factors

	Factor
	Dimensions

	2
	1
	

	-.548
	.389
	 Leadership

	-.899
	
	Teamwork

	
	.950
	Oral presentation

	
	.382
	Interpersonal sensitivity


Note.  – - The table only includes loadings of at least 0.250.

Table 5:: Pattern Matrix in the FTF ACFTF-AC for two2 factors

	Factor
	Dimensions

	2
	1
	

	-.591
	.273
	 Leadership

	-.814
	
	Teamwork

	
	.866
	Oral presentation

	
	.461
	Interpersonal sensitivity


Note .– -The table only includes loadings of at least 0.250
	
In order to complete the understanding analysis of the validity of the construct of the VAC in relation to the FTF ACFTF-AC, in the second phasestage, we also examined the relationship with external dimensions –:  cognitive ability and adjustment. Cognitive and adjustment abilities were examined in a standard and, uniform way, using, and valid selection tools and in similar manner for all study candidates, both those whothat performed a VAC and those whothat performed an FTF ACFTF-AC (see Table 6). The strength of An examination was made of the order of the strength of the correlations between the various dimensions in each of the ACs with and cognitive ability and adjustment were examined, rated and placed in order. The examination shows that the order of the correlations’ strength order between the dimensions from each of the ACs, with similar adjustment is similar (there are only two inversions in the order of the correlations strengths between the two ACs). Also, there is only one inversion in the order of the correlation strength of the correlations between the dimensions in the two ACs and with cognitive ability. Hence, all the examinations presented above provided support for Hypothesis 3, as the construct validity of the VAC was found to be similar to the construct validity of the FTF ACFTF-AC.	Comment by Author: Please check that the intended meaning remains intact.

Table 6:: Correlations between dimensions of assessment center and outcomes (cognitive ability and adjustment)
	Cognitive ability
	Adjustment
	

	Virtual
	Face to face
	Virtual
	Face- to- face
	

	r
	r
	r
	r
	

	.304**
	.296**
	.365**
	.373**
	Leadership

	.263**
	.264**
	.299**
	.332**
	Teamwork

	.370**
	.428**
	.359**
	.429**
	Oral presentation

	.237**
	.277**
	.297**
	.355**
	Interpersonal sensitivity


N= 4165 for virtual, N=6992 for face-to-face
**p < .001 (two-tailed).

Discussion
	The comparison between candidates who performed the VAC and candidates who performed the FTF ACFTF-AC revealed that their overall cognitive ability and adjustment are were similar. This similarity is the basis on which comparisons between groups in subsequent analyzes analyses were possible. For all dimensions in the VAC, the assessments were the same or higher in relation to the assessments of those dimensions in the FTF ACFTF-AC. Based on these findings, it appears that, in contrast to the previous studies (Blacksmith et al., 2016; Chapman & Rowe, 2001), the candidates had no difficulty making a positive impression in the VAC. It is possible that, similarly  to results of studies conducted on virtual interviews (Horn & Behrend, 2017; McColl & Michelotti, 2019; Powell et al., 2018; Valkenburg & Peter, 2011) also in a VAC,  candidates feel more confident in the what is a natural virtual environment for them – a VAC for them. Being in their natural environment decreases their level of anxiety, and   improves their performance. It is also possible that assessments improve in some dimensions because assessors attribute anycandidates' poor performance in a VAC to the method in which it is performed (Taylor & Fiske, 1975) and tend to believe they candidates were affected by difficulties that characterize the virtual environment, and therefore compensate compensating with a correction of their assessments (Chapman & Webster, 2001).
	Focusing on the differences between assessments in the various dimensions revealed that while the assessments of for teamwork ability and interpersonal sensitivity  ability assessments in the VAC were found to be similar to the FTF ACFTF-AC, leadership and presentation ability assessments in the VAC were higher than in the FTF ACFTF-AC. A possible reason lies in the essence of the valued abilitymay have to do with the fact that the essence in theof the ““Interpersonal interpersonal sensitivity”” dimension is an, that refers to  the individual’’s ability to express empathy and sensitivity to the other, and that the virtual environment may reduce candidates’ effectiveness in this regard. . Nonverbal behavior communication produces psychological closeness between people (Croes et al., 2019). ReducingReduced potential for nonverbal behaviors communication in ain a VAC may make it difficult to develop interest, warmth, emotion, and personal relationships between participants (Croes et al., 2019; Walther, 2012) that impairs candidates' ability to express this ability. That is, the upward trend in leadership and presentation assessments in a VAC has not been seen in the interpersonal sensitivity dimension as there may be an opposite trend of difficulty in expressing this ability in a virtual environment.
	The current study resultsThe results of this study demonstrated high correlations between assessments in the VAC, and the FTF ACFTF-AC. These findings are of great importance, since reliability is the basis for the selection validity of the selection and is critical for in the ability of organizations to be able to trust the data and use it them to make recruitment decisions. However, a significant difference was found between the reliability of the assessors'assessor’s assessments in the presentation dimension and in theand leadership dimensions in favor of the FTF ACFTF-AC., but iIt is, however, important to note that the raw differences in the correlations were minimal, and the reliability in the VAC was high, and above exactable in terms of reliability norms.  	In terms of structural validity, the correlations between the dimensions of the ACs and the factor analysis were similar in VAC and FTF ACFTF-AC. 
	These findings contribute to personnel psychology as they present preliminary scientific evidence regarding the validity of VAC. Organizations that have adopted or are considering adopting a VAC- based selection can first assume from theseassume, based on these findings, that there is a difference in assessments in a VAC and that the distribution is similar or slightly higher than in an FTF ACFTF-AC. Also, Tthe reliability of assessments is high,, and the validity of the construct is generally similar to FTF ACFTF-AC. In addition, because the assessments of some of the dimensions are higher in VAC than in FTF ACFTF-AC, it is not recommended to combine combining thethe use of these  two types of ACs is not recommended, for different candidates competing for the same position as the candidates tested in a VAC will have an advantagees over those tested in FTF ACFTF-AC.
	The present studyThis research is a field study and, as such, is not without limitations. First, the population in the study is were all young and all females. While there is no reason to suspect that male candidates will would differ, there may be difficulties in generalizing the study  to generalize to older segments of the population who are less comfortable in online settings, because unlike older population they feel natural in a virtual environment (Valkenburg & Peter, 2011). Therefore, it is advisable rReplicating thise the study with an older population, mixed-sex population would help mitigate this limitation from mixed gender. Secondly, the number of dimensions examined in this study is limited when and the assessments in one of thesem, the teamwork dimension, are particularly high in the FTF ACFTF-AC and therefore may have abe experiencing a "“ceiling effect."”. The small number of dimensions examined (missing Ddimensions missing from this study include for example, organizational ability, persistence ability, and motivation.), These shortfalls,  togethercombined with the limitation noted above in the terms of the teamwork dimension, made make it difficult to conclude whether the distributions of the assessments in the dimensions are the same between the two types of ACs or different. To expand the on our understanding regarding differences between assessments in the two ACs FTF-AC and VAC, it is recommended to conduct further research that includes a variety of additional dimensions is recommended. Information from this study could shed light on the reasons for discrepancies  why in some dimensions there is a differencepresent in some dimensions in assessments between the VAC and the FTF ACFTF-AC and in some not.
Study 2- – The validity of the Virtual Assessment Center
Introduction
	The practice of developing predictors in favor ofto improve occupational decisions regarding job applicants is an area of ​​great interest among occupational psychologists (Arthur Jr et al., 2008). From an organizational contribution perspective, the most important characteristic of the manpower assessment method is predictive validity;, the ability to predict future job performance or job-relevant training (Sackett et al., 2017; Schmidt & Hunter, 1998). The use of highly predictive recruitment and selection methods leads to increased corporate profits (Hunter et al., 1990). Employee selection is critical to ensure that the organizations is are staffed with the right people, meaning thosethat is, people with the right attitude, knowledge, skills, and abilities (Hinkin & Tracey, 2010).
	Studies that assess predictors are quite common in the literature (Hunter & Hunter, 1984; Schmitt et al., 1984). There is ample evidence of strong links between a FTF ACFTF-AC and performance and achievement in various activitiesroles, such as promotion, performance, and wage' s promotion (Thornton & Gibbons, 2009). These findings culminated in Schmidt & Hunter'’s (1998), analysis that summarized summarizing 85 years of research on the validity of manpower selection processes. This analysis found that the average validity coefficients of an FTF ACFTF-AC versus performance criteria at work is 0.37 (Schmidt & Hunter, 1998), and a later meta-analysis found that the average validity coefficients are 0.44 (Sackett et al., 2017).
	The literature in the field has raised the need to make an important distinction between two groups of predictors (Arthur Jr. et al., 2008). The first group  – method predictors  – concerns, predictors that refer to the predictor's method, refers to the techniques or processes in by which relevant behavioral information is collected (e.g. , an AC, or interview). The second group, predictor constructs, are concerns predictors that are defined as the predictor's construct, which refer to the sampled behavioral domain (for example, leadership, ability, or adaptability). While sStudies conducted on ACs so far have to date examined the prediction predictor constructs and focused mainly on the predictive power of the various dimensions, while including ACs of different types together (e.g., Collins et al., 2003; Thornton & Gibbons, 2009). The novelty in the presentof this study is that it Examines examines the predictive validity of a new predictive method  that is a– the VAC. To our knowledge, nNo study has been foundexists that examines the validity of a VAC, although VAC it became has become a frequently usedcommon practice during since the covidCOVID-19 pandemic. The currentThis study answers an opencontributes to answering questions regarding how does the use of technology affect and its effects on the predictive validity of AC? (Kleinmann & Ingold, 2019).	Comment by Author: It is not clear why this reference should be here.
Validating VAC	
	On the one hand, oOne of the main differences between a video-based virtual communication and a face-to-face communication is in the number ofthe availability of non-verbal cues that pass between participants (Joshi et al., 2020). In video conversations, there are fewer non-verbal behaviors, such as eye-contact and body language, of the candidatescan be observed in the candidates, such as eye contact and body language, so there is a challenge in which can make assessing the candidates’’  abilities more challenging (McColl & Michelotti, 2019; Sears et al., 2013). For example, it is more difficult to assess in video-based selection ““soft skills”” and interpersonal aspects in video-based selection (Sears et al., 2013). This difficulty may also be reflected in a VAC, given the loss of important body language assessment information and non-verbal behavior, that may directly impair the validity of the prediction.	Comment by Author: This is implied by the foregoing and can be removed to avoid redundancy. 
	On the other hand, Other studies in the field have suggested that in face-to-face communication can elicit, more information is unrelated to the role, which can potentially distract assessors diverts the attention of the assessors from the information relevant to the position. That is, in face-to-face communication, which is richer than the task requires, there may be information that serves as a "distraction" (Mennecke et al., 2000). In contrast, because nonverbal behavior in video conversation is reduced, decisions are based more on facts than on personality traits, so that when using. Hence, in video technology, the reference is more to facts and less to emotional aspects (Fullwood, 2006). A sSupport for this was found in a study by Chapman and Rowe (2001) who who found that some assessors felt they were better able to better focus on verbal content in a video-based interviews, because technology limits potentially diverted distracting non-verbal information. They found that some interviewers who conducted video-based interviews, felt that they could evaluate the interviewees more objectively than interviewers who conducted face-to-face interviews.
	Therefore, it seems that reducing non-verbal information in a VAC may, on the one hand, impair the predictive validity due to the loss of information about candidates expressed in their non-verbal behavior, but, on the other hand, it may also contribute to predictive validity due to assessors'’ attention to more relevant information. In addition, a VC-based interview was found to allow interviewers to record more comments than in a face-to-face interview (Chapman & Rowe, 2001). This finding is significant because there is evidence to suggest that recording notes can increase the accuracy and predictive power of assessments in interviews (Biesanz et al., 1999; Middendorf & Macan, 2002). Based on these findings, it can be hypothesized that, despite the disadvantages of a VAC in terms of losing non-verbal information, its characteristics, including reducing distractions and ease of writing notes during behavioral observation, contribute to the assessor’s ability to assess candidates'’ behavior. To examine explore this, we examined the predictive validity of assessments in a VAC by predicting job success and leadership. We also examined the validity of the construct between the VAC and the FTF AC FTF-AC, based on with an the assumption that similar dimensions from different centers would be correlated. The foregoing discussion leads to the following hypotheses: 

Hypothesis 4: Dimensions Dimensions from a VAC will predict job success and leadership (predictive validity); and .

Hypothesis 5: DDimensions from a VAC will be correlated to similar dimensions of FTF ACFTF-AC (congruent validity).

Methodology
Participants and Procedure
	123 One hundred and twenty-three participants participated were involved in this study, , after omitting 34 thirty-four of whom participants were omitted because they who lacked data, and omitting 4 four additional more participantsof whom were omitted because they did not meet the minimum pre-defined minimum duration of acquaintance with the commander who filled out opinions on them.. 85 Eighty five qualifying participants remained, all. All participants were women aged 18–-21 with 12 years ofa 12-year education. Participants served as soldiers in a variety of junior positions in the military, including clerks, instructors, commanders and more. 	Comment by Author: How were participants chosen?
	These participants performed the AC twice: for. Tthe first time was as part of the FTF ACFTF-AC in which they participated as candidates in thefor army service selection. for their service in the army. The second time occurred, about a year and a half18 months later, when they enlisted and becamewere already enlisted soldiers, but theywere asked to go through a VAC for research purposes, only, without no directly affecting consequences for them. 
	Participants performed the VAC that included a group exercise, a topic presentation exercise, and a role-playing exercise. The AC was performed from a home computer in a quiet environment as part of a group of about 6 six participants and 2 two assessors (for details on thea  VAC, see Methodology in Study 1). Participants were asked to behave naturally, as they would if they were to perform a ““real”” selection, and were assured that the use of the information would be for research purposes only. In addition, a questionnaire on the performance of the participants'’ role was presentedhanded over to their commanders in the army, in which they were asked to assess their actual performance in the relevant dimensions examined at the AC. The study was presented to was and approved by the Ethics Committee (385/20).
Measures
Assessors' aAssessments. 
The assessors assessed the participants in the exercises in four different dimensions –:– teamwork, leadership, presentation, and interpersonal sensitivity. Assessment was based on the behaviors of the candidates in a variety of group and individual exercises in the ACs. Assessments were performed using a scale of five levelsCandidates were rated on a five-point scale (1- – "“very low"” to 5–- "“very high"”). The final score of each participant in each dimension (excluding interpersonal sensitivity based on the assessment of a single assessor) is an the average of the assessments of the two assessors,  who viewed it, with the correlation between them for all dimensions being p <0.01 r> 0.80. This excludes interpersonal sensitivity which was based on the assessment of a single assessor.
Success in the job. 
Assessments by were performed by a supervisor in the form of a questionnaire of opinions on the quality ofon participants’ performance in four dimensions assessed at the AC– that addressed to presentation ability, teamwork, interpersonal sensitivity, and leadership in accordance with dimensions assessed at the AC. They Supervisors were asked to assess rate the extent to which differentparticipants’ abilities of the participants are reflected in their role on the Likert scale (1 = very low to 5 = very high). For example, they were asked to evaluate the presentation and leadership abilities of the participants as they were expressed in their roleas demonstrated in the role-play. This questionnaire was completed by the direct supervisor shortly after conducting the VAC and passed to researchers directly, without showing it to the participants being exposed to it.
Informal leadership emergence 
was This dimension was measured in an assessment process during basic military training (about 10 weeks after the day of enlistment in the armyenlistment). Participants in basic training were asked to indicate who in the group has had the potential to be a leader in a peer review questionnaire (also known as a sociometric questionnaire). To account for differences in group sizes, Thethe number of selected leaders depended on the number of group members, to allow similar chances to be selected in as a leader in big groups. The score ranged on a scale of 0–-100 and expressedrepresenting the percentage of the group that marked indicated the participant as suitable to be a leader. A score of 0 means that the participant was not selected, whereas a score of 100 means that all group members chose the same participant (Kalish & Luria, 2016; Luria et al., 2014, 2019b). In the current study, the range was from 0– to 95 (M = 17.79, SD = 23.433).
Results
Predictive validity –- correlations between VAC assessments and job performance 
	Table 7 presents descriptive statistics and correlations between the four VAC's  dimensions and measures of outcomes (informal leadership emergence and the job success). The findings indicate that there are correlations between some of the dimensions evaluated at the VAC and measures of outcomes (leadership emergence and job success) and therefore Hypothesis 4 was partially supported. The assessment of leadership in the VAC was associated with job evaluation of teamwork (r = .246, p <.05), and with an informal leadership emergence (r = .305, p <.05) . The assessment of teamwork in the VAC was only related to the informal leadership emergence (r = .354, p <.01). VAC assessment of presentation ability was found in associationto be associated with almost all the job success outcomes measured: with the j–ob evaluation of leadership (r = .312, p <.01),);  with almost all the outcomes measures: the job evaluation of teamwork (r = .302, p <.01), ); with the job evaluation of presentation (r = .322, p <.01), and with informal leadership emergence (r = .292, p <.05). In contrast, the VOC VAC assessment of interpersonal sensitivity was not associated with any of the outcome measures and none of the VOC VAC assessment dimensions predicted the job evaluation of interpersonal sensitivity.	Comment by Author: Please do check that the meaning has not been altered in the process of trying to render this sentence more readable.
Table 7: : Descriptive statistics and correlations between the VAC dimensions and outcome measures
	
	Performance evaluation
	
	
	

	informal Informal leadership emergence
	Interpersonal sensitivity
	Oral presentation
	Teamwork
	Leadership
	SD
	M
	Dimensions
Virtual assessment center

	.305*
	-.148
	.086
	.246*
	.172
	.831
	3.28
	Leadership (N=83)

	.354**
	-.114
	.099
	.111
	.122
	.662
	3.67
	Teamwork (N=85)

	.292*
	.099
	.322**
	.302**
	.312**
	.709
	3.68
	Oral presentation (N=72)

	.154
	.094
	.179
	.082
	.163
	.712
	3.81
	Interpersonal sensitivity (N=58)


*p < .05, one-tailed.
**p < .01, one-tailed.

Structural validity –  - correlations between VAC assessments and FTF ACFTF-AC assessments 
	Table 8 presents descriptive statistics and Table 9 presents the correlations between dimensions from the VAC and the FTF ACFTF-AC and dimensions from the VAC. The dimensions from the VAC were found to be related to one or more dimensions from the FTF ACFTF-AC, as detailed in the Ttable 9. Examination of each dimension from a the VAC versus as compared with an the identical dimension from the FTF ACFTF-AC revealed that, apart from the  a teamwork dimension, that which was not significantly correlated to its identical dimension in the FTF ACFTF-AC, all other dimensions had medium-high correlation: with their identical dimensions :– leadership r = .360, p <.01, presentation r = .488, p <.01, and the interpersonal sensitivity r = .248, p <.01. However, these dimensions from a the VAC also showed similar correlations with other dimensions from a FTF ACFTF-AC. Therefore, hypothesis Hypothesis 5 was partially supported, as dimensions from a the VAC correlated with similar dimensions of from the FTF ACFTF-AC but also similarly correlated to other (not identical dimensions). That is to say, it was possible to see a convergent validity with high correlations to identical dimensions and but not a distinctive validity that expects low correlation to different dimensions. In addition, it can be seen that the only dimension from the FTF ACFTF-AC that correlatesis in correlation with the four dimensions of the VAC is the presentation dimension.

Table 8::  Descriptive Statistics of dimensions from the VAC and the FTF ACFTF-AC and from the VAC 

	SD
	M
	Dimensions

	
	
	Virtual assessment center

	.831
	3.28
	Leadership (N=83)

	.662
	3.67
	Teamwork (N=85)

	.709
	3.68
	Oral presentation (N=72)

	.712
	3.81
	Interpersonal sensitivity (N=58)

	
	
	Face to face assessment center

	.725
	3.21
	Leadership (N=85)

	.317
	4.08
	Teamwork (N=85)

	.734
	3.48
	Oral presentation (N=85)

	.567
	3.81
	Interpersonal sensitivity (N=85)



Table 9:– Correlation between dimensions from the two assessment centers

	Interpersonal sensitivity
	Oral presentation
	Teamwork
	Leadership
	Face- to- face assessment center
Virtual assessment center





	.289**
	.394**
	.049
	.360**
	Leadership (N=83)

	     .118
	.331**
	.131
	.296**
	Teamwork (N=85)

	.347**
	.488**
	.188
	.513**
	Oral presentation (N=72)

	.248**
	.394**
	.152
	    .165
	Interpersonal sensitivity (N=58)


*p < .05, one-tailed.
**p < .01, one-tailed.

Discussion
	The results presented in this study contribute to an existing gap in the literature regarding the validity and reliability of VACs.  The currentThis study provides a preliminaryn initial answer to the question of whether a VAC is a good personnel selection tool. The findings indicate that there were correlations between three dimensions assessed in the VAC (leadership, teamwork,  and oral presentation) and job outcomes :– job success, and leadership emergence, or both. But However, there was no correlation between the VAC assessment of the interpersonal sensitivity dimension and job outcomes. The applied meaning insignificance of these results for organizations is that, for the first time, there is a research-based scientific evidence indicating that estimates can be based on most of the dimensions from a VAC in favor of decision-making regarding personnel selection. This means thatThat is, an  organizations that base recruit candidates with high ratings from a VAC assessments (leadership, teamwork, and presentation) is are likely to have employees with greaterhigher chances of succeeding in their job. 
	However, However, tthe finding that there was a lack of correlation between the VAC assessment of interpersonal sensitivity and job dimensions raises a number of possible reasons for this findingmay be attributable to a number of factors. The lack of correlation can could be due to the small number of participants in the study, the difficulty of the candidates to express demonstrate this ability due owing to reduced non-verbal behavior in a virtual communication leading to difficulty developing emotional and personal relationships between participants (Croes et al., 2019; Walther, 2012), or difficulty on the part of of acting supervisors to make an evaluation in this matter. The VAC assessment of candidate's’ presentation ability was correlated with multiple outcomes beyond the supervisor's’ evaluations of the presentation ability itself. The higher the a candidate'’s performance in a topic presentation exercise in the VAC, the more successful he or the candidateshe will be in his or herin his or her job in terms of presentation, as well as in terms of leadership, and teamwork. 
	The current study found a correlation between the dimensions assessed in the AC and informal leadership emergence. It demonstrates that VACs and FTF ACFTF-ACs that take place before the candidate is working in the organization can predict how much other members of the organization will view the perceptions of other members of the leadership potential of the candidate. It is important to note that informal leadership emergence predicts effectiveness as formal leaders more than a year after it was testedtesting (Luria et al., 2019). That is tThe current study demonstrates that it is possible to use VAC as a valid first step in the selection of future organizational leaders. Building a leadership ‘“pipe line’” is essential in to the success of organizations and the current study demonstrates that such efforts can and should start in the first stages of employee selection.     
	An examination of the correlations between dimensions from the VAC and dimensions from the FTF ACFTF-AC revealed that they were mostly positively correlated, except for the teamwork dimension from the FTF ACFTF-AC, that which was not related to any dimension in the VAC. Correlations were found both between a dimension from the VAC and the parallel dimension from the FTF ACFTF-AC, demonstrating convergent validity by in comparison to already validated measures (FTF ACFTF-AC). However, some dimensions from the VAC also correlated with other dimensions from the FTF ACFTF-AC (that are not their parallel dimension) and didn’tdid not demonstrated discriminating validity. That is, the expected construct of correlations between dimensions of VAC and dimensions of FTF ACFTF-AC was not found. There could be various reasons for the lack of discriminating correlations between dimensions from these two ACcs. can be varied: First, the four dimensions are related to interpersonal abilities and, because similar dimensions are logically more closely related than different dimensions (Bray & Grant, 1966), these dimensions are initially highly related in each of the ACs separately. In such a situation, it is impossible to discern a discriminating and converging correlations in a VAC. Secondly, another possible reason for the lack of validity of the construct can could be attributabledue to the long period of time that elapsed between the two ACs during which participants enlisted in the army and underwent various instruction's courses designed to develop abilities and skills. The third reason may be the small number of participants in involved in this study.the current study.	Comment by Author: Consider specifying which dimension	Comment by Author: Consider specifying
	Along with the good newspositive results of in this preliminary study, there are were also limitations. The first limitation is was the small number of participants. The second limitation is was that the participants who took part in the study, knew that their performance at the ACs would not affect them, and this and therefore it may have impaired the degree of authenticity of the behavior. The third limitation is that the candidates who participated in this study belong to a number of positions in the military with threshold conditions for acceptanceto be accepted, and also received training and occupational experience during their military service. Therefore, the participants likely had average to higher than average abilities, there is a domain cut in the group of participants so that the candidates who participated in the study have mediocre abilities and above, and, therefore, there was no representation of low abilities. In addition, while in the AC, there is no prior acquaintance between the participants in the group had no prior acquaintance, in this study, it happened that some of the participants knew each other and it is possible that this influenced their behavior.
General Discussion
	The revolutionary changes in recruitment and selection technologies, alongside organizations dealing with the limitations ofalong with organizational responses to the covidCOVID-19 epidemic (Jones & Abdelfattah, 2020; Joshi et al., 2020) raise the need for research analysis of a previously unexplored video-based AC to produce theoretical and applied knowledge to help organizations make recruitment decisions. It is expected that in the coming years, an increasing number of organizations will move in the coming years toward the implementation of VACs, and, therefore, the understanding of the differences between VACs and FTF ACFTF-ACs and VAC can contribute much to the evolution of selection process.
	This study provides preliminary information about the use of VACs in organizations. In general, this study suggests that it seems that despite the significant difference in performance and transfer conditions between a VAC and an FTF ACFTF-AC, and a VAC, the current study demonstrates that they are similar in many aspectsrespects, especially : assessment distributions, predictive validity, and construct validity. These findings are of great importance because they can provide support for HR managerial decisions based of on empirical evidence regarding the implementation of a VAC. It has been found that, the use of a VAC, much like an FTF-AC, the use of a VAC, along with the organizational benefits of saving time and money and expanding the scope of relevant candidates (Chapman & Webster, 2001, 2003), also allows organizations, like the FTF AC, to make decisions about manpower based on reliable and valid data. However, in some dimensions, the VAC assessments are higher than in an FTF ACFTF-AC and, therefore, it would not be right valid for organizations to compare candidates who performed a VAC with candidates assessed in an FTF ACFTF-AC., as there are a differences in assessment patterns for some dimensions.
	These findings support the transition of organizations to a VACs, but it is important to note that this is a preliminary study only. There is a need to dDeepening the study and expanding it, both to additional populations, with an emphasis on an older population than that in the current study, and to additional assessment dimensions (such as strategic decision making), that will shed light on the differences found in this study between the various dimensions of assessment. It is recommended to A re-examination ofe the validity of the prediction in additional ACs against job success measures is recommended  and to deepen the our understanding of differences in group dynamics between a face-to-face communication and a virtual communication and their impact on assessment. Also, in order to enhance complete tthe understanding of this new selection tool, it is important to delve deeper into the candidates' and assessors'’ perceptions towards a VAC, with an emphasis on comparing these perceptions with towards a FTF ACFTF-AC.
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Appendix 1- Distribution of Assessed assessed Different Assessment dimensions in a VAC and an FTF ACFTF-AC

Graph 1: Distribution of Assessments in oral presentation ability in an FTF ACFTF-AC Compared to a VAC (N=22,083)	Comment by Author: In all the graph titles, FTF-AC precedes VAC, although the order is the opposite throughout the text. The order in the graph title reflects the order in the body of the graph. Consider making the graph elements consistent with the text.




Graph 2: Distribution of Assessments in leadership skills in an FTF ACFTF-AC Compared to a VAC (N=21,829)


גרף 2: התפלגות הערכות ביכולת מנהיגות במרכז הערכה פנים-מול-פנים בהשוואה למרכז הערכה וירטואלי (N=21,829)







Graph 3: Distribution of Assessments in teamwork skills in an FTF ACFTF-AC Compared to a VAC (N=21,829)




Graph 4: Distribution of Assessments in interpersonal sensitivity in an FTF ACFTF-AC Compared to a VAC (N=22,083)









Oral presentation

Face to Face	1	2	3	4	5	5.4783557657329937E-2	0.26453255729356129	0.50236449618042922	0.1701709712622772	8.1484176064023275E-3	Virtual	1	2	3	4	5	1.2712880786759414E-2	0.17342288318541615	0.51751019429119693	0.28460062365075556	1.1753418085871912E-2	



Leadership Skills

Face to Face	1	2	3	4	5	7.0008899436369024E-2	0.314743399584693	0.41612281222189262	0.18525660041530703	1.3868288341738356E-2	Virtual	1	2	3	4	5	3.3433193529059317E-2	0.23606950269622529	0.44997004194128221	0.25704014379868184	2.3487118034751349E-2	



Teamwork Skills

Face to Face	1	2	3	4	5	6.2296054583209732E-3	5.458320973005043E-2	0.32393948383269061	0.57890833580539902	3.6339365173539008E-2	Virtual	1	2	3	4	5	2.8759736369083281E-3	5.9796285200718995E-2	0.32905931695626123	0.55062911923307367	5.763930497303775E-2	



Interpersonal Sensitivity

Face to Face	1	2	3	4	5	3.1732294821866435E-3	0.10990913024664647	0.46531083225155057	0.38814366075292084	3.3463147266695512E-2	Virtual	1	2	3	4	5	9.6455268869061975E-4	6.0043404870991079E-2	0.45816252712804439	0.43646009163250543	4.436942367976851E-2	
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