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Abstract

Research has shown that the use of digital technologies in the personnel selection process can have both positive and negative
effects on applicants’ attraction to an organization. We explain this contradiction by specifying its underlying mechanisms.
Drawing on signaling theory, we build a conceptual model that applies two different theoretical lenses (instrumental-symbolic
framework and justice theory) to suggest that perceptions of innovativeness and procedural justice explain the relationship
between an organization’s use of digital selection methods and employer attractiveness perceptions. We test our model by
utilizing two studies, namely one experimental vignette study among potential applicants (N=475) and one retrospective
field study among actual job applicants (N=335). With the exception of the assessment stage in Study 1, the positive indi-
rect effects found in both studies indicated that applicants perceive digital selection methods to be more innovative. While
Study 1 also revealed a negative indirect effect, with potential applicants further perceiving digital selection methods as
less fair than less digitalized methods in the interview stage, this effect was not significant for actual job applicants in Study
2. We discuss theoretical implications for the applicant reactions literature and offer recommendations for human resource
managers to make use of positive signaling effects while reducing potential negative signaling effects linked to the use of
digital selection methods.

Keywords Digital selection methods - Applicant reactions - Innovativeness - Procedural justice - Employer attractiveness -
Signaling theory

Digital selection methods are playing an increasingly impor-
tant role in human resource departments around the world
(Ryan et al., 2015; Stone et al., 2013; van Esch et al., 2019;
Williams et al., 2021; Woods et al., 2020). Many organiza-
tions screen and evaluate applicants’ social network profiles
(e.g., LinkedIn) instead of asking them to send their cur-
riculum vitae (CV), or they use web-based tests and video
interviews instead of arranging on-site tests and face-to-face
meetings (Tippins, 2015); some early-adopting organizations
have even started experimenting with chatbots to replace
human interviewers (Moran, 2018). The introduction of
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digital technologies in personnel selection processes has the
potential to help organizations select the best talent from
increasingly large and sometimes global pools of applicants
(Stone et al., 2015). By facilitating the efficient processing of
large numbers of applicants, digital technologies can poten-
tially save both money and time for organizations, as well as
applicants (McCarthy et al., 2017; Stone et al., 2015).
However, another, often unintended, effect of digital
selection methods may be their influence on applicants’ per-
ceptions of organizations themselves (Ployhart, 2006; Stone
et al., 2013), particularly their judgments of its attractive-
ness (Bauer et al., 2004). From a signaling theory perspec-
tive (Bangerter et al., 2012; Connelly et al., 2011; Spence,
1973), digital technologies in selection processes can be
assumed to send signals about an organization during the
pre-entry phase. In support of this notion, digital technolo-
gies in selection processes have been shown to influence
applicants’ impressions and, as a result, their attraction to the
organization as a potential employer (Chapman et al., 2005;
McCarthy et al., 2017; Uggerslev et al., 2012). If applicants
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perceive these signals to be negative, they might lose inter-
est in the organization and eventually self-select themselves
out of the recruitment process (Hausknecht et al., 2004).
In support of this notion, a study by LinkedIn showed that
83% of interviewed applicants changed their minds about
an organization that they once liked when they developed
negative impressions during the selection process (Gager
et al., 2015).

To date, we know that the signals that are sent by digital
technologies in the personnel selection process (Roulin &
Bangerter, 2013; Straus et al., 2001) can have both positive
and negative effects on applicants’ attraction to an organiza-
tion (Chapman et al., 2003; McCarthy et al., 2017). How-
ever, our understanding of the mechanisms that link the use
of digital technologies in the selection process to applicants’
attraction to the organization is still limited (Breaugh, 2013;
McCarthy et al., 2017). Signaling-based models in person-
nel selection research have been criticized for their lack of
conceptual specifications and empirical testing regarding the
specific inferences that people draw from digital technolo-
gies (Breaugh, 2008; Celani & Singh, 2011; Jones et al.,
2014). Understanding these inferences is particularly impor-
tant to explain why digital technologies simultaneously send
both positive and negative signals.

Two theoretical perspectives offer indications of potential
mechanisms. Regarding positive signals, (1) the instrumen-
tal-symbolic framework presents innovativeness as one of
the most important signals for increasing employer attrac-
tiveness (Lievens & Highhouse, 2003). Digital technologies
constitute recent innovations (Parasuraman, 2000); this fact
implies that the use of digital selection methods can deliver
a positive signal about the innovativeness of the organiza-
tion. In contrast, previous research on personnel selection
indicates negative signals from the theoretical lens of (2)
procedural justice (e.g., Gilliland, 1993, 1994). As digital
technologies reduce personal interactions (McCarthy et al.,
2017), are more standardized (Chapman & Webster, 2001),
and raise issues regarding privacy (e.g., Bauer et al., 2006),
applicants may perceive selection processes based on digital
technologies to be less procedurally fair.

In sum, drawing on signaling theory (Bangerter et al.,
2012; Connelly et al., 2011; Spence, 1973), this research
aims to clarify the effect of digital selection methods on
applicants’ perceptions of an organization’s attractiveness
as a prospective employer by examining potentially positive
effects via innovativeness and potentially negative effects via
procedural justice. In doing so, we aim to contribute to the
applicant reactions literature in three distinct ways. First, we
address recurring calls to keep pace with the technological
changes in personnel selection practices (Anderson, 2003;
McCarthy et al., 2017; Woods et al., 2020) by comparing
applicants’ preferences in selection methods that incorpo-
rate recent digital technologies with their preferences in
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traditional methods that are not digitalized or are character-
ized by a low degree of digitalization. Second, by applying
signaling theory as a basis for explaining how digital selec-
tion methods affect applicants, we expand the theoretical
lens of the applicant reactions literature (McCarthy et al.,
2017), which has mainly focused on Gilliland’s (1993)
organizational justice theory-based framework. Third, we
also amend the lens of organizational justice theory (Gil-
liland, 1993) by addressing recent calls to examine the
mechanisms that link the use of digital selection methods to
applicants’ attraction to organizations (Harold et al., 2016).
In deriving mechanisms based on two different theoretical
lenses—the perspectives of innovativeness and procedural
justice—to explain both positive and negative signals, we
specifically introduce the instrumental-symbolic framework
(Lievens & Highhouse, 2003) to extend research on appli-
cant reactions to digital technologies in personnel selection
methods.

In addition to these theoretical contributions, this research
provides practitioners with a better understanding of the
specific signals that they send by applying digital selec-
tion methods. Understanding these signals can help human
resource managers limit the potential negative effects arising
from digital selection methods while highlighting their posi-
tive effects on employer attractiveness perception to attract
and retain the most talented applicants.

We test our model by analyzing potential applicants in
an experimental vignette study and real applicants in a field
study to combine the advantages of experimental designs,
specifically their enhanced control, and of field studies, for
their greater potential for generalizability (e.g., Anderson
et al., 1999; Bauer et al., 2006; Ryan & Ployhart, 2000). In
the case of the vignette experiment, we followed the sug-
gestion of Uggerslev et al. (2012) to separately examine the
different stages (i.e., application and screening, assessment,
and interview stages) of the entire personnel selection pro-
cess. We thereby aim to examine whether the three proposed
mechanisms are present in each of the three stages.

Theoretical Background and Hypotheses
Development

Digital Selection Methods

Digital selection methods can be defined as personnel selec-
tion methods that are mediated by digital communication
technologies (Woods et al., 2020), such as social media,
mobile media, the Internet, analytics, cloud, artificial intel-
ligence, or algorithmic decision making (Vial, 2019). Even
though the use of personnel selection methods that are to
some degree considered digital is now common for most
companies around the world (Nikolaou et al., 2019), we
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can differentiate the degree to which these methods are
digitalized. The degree of digitalization varies based on the
number of digital communication technologies used in the
selection method, as well as on whether digital technologies
are only facilitators of a traditional selection method or are
at the core of the design of a selection method (Landers &
Marin, 2021). For instance, most companies already rely on
Internet-based online application systems, where candidates
can upload their resumes (Woods et al., 2020). However,
this method can be considered less digital than a require-
ment to upload a link to a professional social media profile
(e.g., LinkedIn), which includes similar content to a standard
resume, because the latter incorporates two digital commu-
nication technologies (social media and Internet) instead of
only one. Moreover, online application systems use digital
technologies solely to facilitate the transfer of the resume
from the applicant to the organization, while digital technol-
ogies are at the core of the design of social media profiles.
Generally, organizations use personnel selection meth-
ods to assess whether applicants have the knowledge, skills,
abilities, and other characteristics required to perform well
in the position for which they applied (Nikolaou et al., 2019;
Ryan & Ployhart, 2000). Most organizations use more than
one selection method in the selection process before they
make their decisions. Hence, the typical personnel selec-
tion process covers several steps, including the application
and screening stage, the assessment stage, and the inter-
view stage (Stone et al., 2013). For each of these stages,
organizations can choose from a variety of methods that
differ not only in terms of their content but also in terms
of their degree of digitalization. In the application and
screening stage, for instance, traditional selection methods
with low degrees of digitalization include CVs and cover
letters (resumes), personal references, or biodata (Steiner
& Gilliland, 1996). Selection methods with high degrees
of digitalization include blockchain resumes, analyses of
social media profiles (Hartwell & Campion, 2020; Ingold
& Langer, 2021; Tews et al., 2020), or video resumes (Hiem-
stra et al., 2012). Traditional assessment methods with a low
degree of digitalization include work sample tests conducted
on the premises of the organization, written (paper-and-
pencil) cognitive ability tests, personality tests, situational
judgment tests, or assessment centers (Macan et al., 1994;
Ryan & Ployhart, 2000; Steiner & Gilliland, 1996). On the
other hand, online work sample simulations (Tippins, 2015),
gamified online assessments (Armstrong et al., 2016; Buil
et al., 2020), web-based cognitive ability tests (Potosky &
Bobko, 2004), computational personality assessments (Sta-
chl et al., 2021), or online-based situational judgment tests
(Woods et al., 2020) can be considered assessment methods
with a high degree of digitalization. Traditional structured
or unstructured face-to-face interviews (Smither et al., 1993)
are selection methods used at the interview stage with the

lowest degree of digitalization. Telephone interviews (Bauer
et al., 2004) can be considered more digital than face-to-
face interviews but still have a low degree of digitaliza-
tion. Interview selection methods with a higher degree of
digitalization include videoconferences, which make use
of the Internet and video processing software (Basch et al.,
2020). More recently, organizations have increasingly used
interview methods with an even higher degree of digitaliza-
tion, such as asynchronous job interviews (Hiemstra et al.,
2019) or digital interviews with a virtual chatbot interviewer
(Langer et al., 2019).

A Signaling Perspective on Applicants’ Perceptions
of Digital Selection Methods

Spence (1973) introduced signaling theory as a general
framework to explain how two parties with imperfectly
aligned interests and incomplete information cooperate
with each other. The framework has been applied in vari-
ous management disciplines, such as strategic management,
entrepreneurship, organizational behavior (see Connelly
etal., 2011), and human resource management (particularly
in recruitment and selection; e.g., Jones et al., 2014; Roulin
& Bangerter, 2013; Wilhelmy et al., 2018).

In the case of applicant reactions to selection processes,
signaling theory suggests that applicants use the information
they receive about an organization as indicators of organi-
zational characteristics (Bangerter et al., 2012; Ehrhart &
Ziegert, 2005; Ryan et al., 2000; Rynes et al., 1991). For
example, Turban (2001) found that individuals use attributes
of recruitment and selection activities, such as the design of
or methods used in the selection process, as signals of over-
all organizational characteristics. Based on these signals,
applicants, who typically have little information about the
recruiting organization (Rynes et al., 1991), form impres-
sions of the organization as a potential employer (Celani
& Singh, 2011; Suazo et al., 2009). These impressions or
inferences are signaling mechanisms that directly influence
signaling outcomes, i.e., how job seekers’ attitudes toward
an organization and affect their choices (Cable & Turban,
2003; Jones et al., 2014; Rynes et al., 1991).

To determine the specific signaling mechanisms, i.e.,
how the signals provided by digital selection methods influ-
ence perceptions of employer attractiveness, we draw upon
research on employer image and procedural justice. Apply-
ing these two theoretical lenses, we hypothesize that inno-
vativeness is a positive signaling mechanism and procedural
justice is a negative signaling mechanism. Figure 1 depicts
the resulting theoretical model.

@ Springer
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Fig. 1 Theoretical model Signal

Degree of digitalization of
personnel selection methods
(nondigital vs. digital)

Application and
screening method

Assessment method

Interview method

Innovativeness

Lievens and Highhouse (2003) introduced the instrumen-
tal-symbolic framework, which posits that applicants form
an image of an organization as an employer based on two
types of information conveyed to them during recruitment
and selection: instrumental characteristics (i.e., factual
information such as payment; Wilhelmy et al., 2018) and
symbolic meanings (i.e., intangible characteristics such as
personality traits; Slaughter et al., 2004; Wilhelmy et al.,
2018). Researchers have shown that even though instrumen-
tal characteristics are important to potential applicants, sym-
bolic meanings have a stronger influence on the image that
applicants form about an organization (e.g., Lievens, 2007,
Lievens & Highhouse, 2003).

One important symbolic value that applicants rely on
when building an image of a potential employer is its inno-
vativeness (Lievens & Highhouse, 2003; Slaughter et al.,
2004). Innovativeness is an organization’s capability to con-
tinuously reinvent its systems, products, and services and the
key to organizational success and long-term survival (Moss
et al., 2015). Hence, by sending signals of innovativeness,
organizations can show applicants that they are well-pre-
pared for the future and therefore an attractive employer.

From the marketing and service literature, we know that
consumers perceive organizations that make use of new
(digital) technologies in their business processes as more
innovative, which has a positive effect on their image (Paras-
uraman, 2000). In the context of employee selection, the use
of digital technologies might likewise influence an employ-
er’s image, as it signals that the organization keeps pace
with technological innovations and uses novel and exciting
methods (Tippins, 2015). As many applicants may not have
experience with highly digitalized selection methods from
previous selection procedures, they may perceive such meth-
ods as new and innovative.

We therefore argue that by using selection methods with
high degrees of digitalization, organizations can send signals
regarding their innovativeness.

@ Springer

Signaling Mechanisms Signaling Outcome

Innovativeness

Employer attractiveness

Procedural justice

Hypothesis 1: The use of selection methods with high
degrees of digitalization has a positive effect on appli-
cants’ perceptions of innovativeness.

Procedural Justice

Gilliland’s (1993) original applicant reactions model, which
is based on organizational justice theory, posits that proce-
dural justice or fairness mediates the relationship between
characteristics of the selection system and applicant reac-
tions. The concept of procedural justice refers to the fair-
ness of rules and procedures that are used by organizations
in making personnel selection decisions (Hausknecht et al.,
2004). According to the theory of procedural justice, per-
ceptions of the overall fairness of selection procedures can
be impaired when they are not applied consistently across
candidates and time, are not free from bias, do not ensure
that decisions are based on accurate information, do not have
mechanisms to ensure the accuracy of decisions, do not con-
form to ethical or moral standards, or do not ensure that the
opinions of all groups affected by the decision have been
considered (Colquitt et al., 2001; Leventhal, 1980).

Research shows that procedural justice perceptions of
applicants might change throughout the selection process, as
applicants have varying expectations in each stage (Konradt
et al., 2020). Hence, an examination of the fairness percep-
tions of selection methods with a high degree of digitaliza-
tion compared to those with a low degree of digitalization
in consideration of the respective stage of the application
process appears to be meaningful.

In the application and screening stage, selection meth-
ods with high degrees of digitalization offer applicants the
opportunity to add more information about themselves due
to the higher media richness of these methods compared
to more traditional methods (Hiemstra et al., 2019). For
instance, by providing a link to their social media profile,
applicants provide information that exceeds the information
conveyed by a traditional CV, such as social media posts or
likes, which can be used to capture a more holistic picture
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of the applicant’s character (Youyou et al., 2015). Similarly,
video applications can add more in-depth information about
the applicant due to their supplemental visual and auditory
information (Hiemstra et al., 2012). However, research
indicates that applicants do not perceive adding more infor-
mation as an additional opportunity in the application and
screening stage but rather have concerns regarding the fair-
ness of methods with high degrees of digitalization. Ingold
and Langer (2021), for instance, found that social media
resumes are perceived as less fair than traditional resumes.
This finding is in line with Stoughton et al. (2015), who
showed that social network screening decreases appli-
cants’ fairness perceptions in the selection process. Simi-
larly, Hiemstra et al. (2019) found that applicants perceived
video applications as less fair than traditional application
methods. Hence, it appears that the opportunity to provide
more information in the application and screening stage is
overshadowed by applicants’ concerns that the recruiting
organization might also base their decisions on other non-
job-related information, which is often revealed in methods
with higher degrees of digitalization (Tews et al., 2020).

The use of assessment methods with high degrees of
digitalization, such as Internet-based assessment tests with
algorithmic decision making, has the advantage of being
consistent in analyzing the data provided by applicants.!
However, without further explanation of how the algo-
rithm makes its decisions, applicants might raise concerns
that the data the algorithm is based on might not be free of
biases (Cheng & Hackett, 2021). Moreover, assessment tests
with high degrees of digitalization are mostly administered
unproctored (Nikolaou et al., 2019) and therefore cannot
guarantee that applicants will represent themselves honestly,
which may lead to potential inaccuracies in decision mak-
ing and therefore impair fairness perceptions. Research also
indicates that procedural justice perceptions of assessment
methods with high degrees of digitalization might suffer
when there is the possibility of technical problems (e.g.,
network disruptions during web-based assessment tests;
Harris et al., 2003).

Research investigating differences in applicants’ reac-
tions to technology-mediated interviews in comparison to
traditional interviews consistently reveals that applicants
generally react more favorably to face-to-face interviews
(Bauer et al., 2004; Blacksmith et al., 2016; Chapman et al.,
2003). More specifically, studies show that applicants per-
ceive interviews with high degrees of digitalization, such as
asynchronous videos or robot-mediated interviews, as less
fair than traditional face-to-face interviews (Hiemstra et al.,
2019; Ngrskov et al., 2020). Even the inclusion of informa-
tion explaining the procedure of the selection method does

! We thank one of our anonymous reviewers for this remark.

not necessarily lead to higher fairness perceptions for inter-
view methods with high degrees of digitalization (Langer
et al., 2018). While these results might be due to missing
interpersonal exchange in the context of digital interviews,
Langer et al. (2017) and Suen et al. (2019) investigated
whether there are fairness perception differences in differ-
ent forms of digital interviews by comparing asynchronous
digital interviews with videoconference interviews (e.g.,
Zoom interviews). However, they found no significant dif-
ferences. An explanation might be that applicants develop
the perception that selection methods with high degrees
of digitalization, especially in the interview stage, present
them with fewer opportunities to leave positive impressions
(Basch et al., 2020; Stone-Romero et al., 2003). Further-
more, researchers have proposed that due to the higher
personal interaction involved in less digitalized interview
methods, adopting such methods might signal to applicants
that the organization cares about them, whereas the appli-
cation of highly digitalized interview methods might raise
concerns that the organization is more interested in cutting
costs and increasing efficiency (Acikgoz et al., 2020; Stone
et al., 2013).

Overall, for many applicants, selection methods with high
degrees of digitalization are unfamiliar; therefore, applicants
might be more prone to question the fairness and equitability
of these methods (Lukacik et al., 2020). Hence, we expect
that organizations applying methods with high degrees of
digitalization throughout the entire selection process send
negative signals regarding the fairness of their selection
procedures.

Hypothesis 2: The use of selection methods with high
degrees of digitalization has a negative effect on appli-
cants’ procedural justice perceptions.

Linking Innovativeness and Procedural Justice
Perceptions of Digital Selection Methods
to Employer Attractiveness

The theoretical model of applicant reactions to selection
processes posits that applicants’ perceptions during the
selection process have several predictors, such as procedural
characteristics, which are in turn related to attitudes toward
the organization (e.g., employer attractiveness) (Gilliland,
1993; Hausknecht et al., 2004; McCarthy et al., 2017; Ryan
& Ployhart, 2000). Specifically, previous research has shown
that the impression of an organization that applicants form
during the selection process is one of the strongest predictors
of applicants’ attraction to it (Chapman et al., 2005; Wehner
et al., 2015). When applicants perceive a selection process as
innovative, they might form the impression that the organi-
zation is not only a pioneer in its market but also has a highly
innovation-oriented culture (Sommer et al., 2017). While
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an innovation-oriented culture might increase the attractive-
ness of the organization directly (Backhaus & Tikoo, 2004;
Sommer et al., 2017), it might also signal the organization’s
future prosperity. More specifically, applicants who perceive
the selection process to be innovative may get the impres-
sion that the company is innovative in general and therefore
(1) is capable of adapting to changing environments, which
is a strong predictor of longevity (Piao, 2010), and (2) also
provides opportunities for personal growth for its employ-
ees (Herman & Gioia, 2000; Tsai & Yang, 2010). In their
research on applicants’ initial attraction to potential employ-
ers, Slaughter and Greguras (2009) suggested that “organiza-
tions would do well to portray images of their organization
as being highly innovative” (p. 13) to be more attractive for
applicants. Indeed, Sommer et al. (2017) found empirical
evidence for this suggestion by showing that perceptions
of organizational innovativeness have a positive effect on
employer attractiveness perceptions among applicants.

Even though applicants might differ in their reactions to
digital selection methods as well as innovation due to vary-
ing degrees of individual technical competence (Wiechmann
& Ryan, 2003) or personality characteristics (e.g., open-
ness to change), we suggest that, overall, the utilization of
selection methods with high degrees of digitalization has a
positive effect on employer attractiveness for the following
reasons. First, previous research supports the argument that
innovativeness perceptions predict employer attractiveness
perceptions in different contexts (Highhouse et al., 2003;
Lievens & Highhouse, 2003; Slaughter et al., 2004; Sommer
et al., 2017). Second, while previous research has shown
that personality characteristics can moderate the relationship
between innovativeness perceptions and employer attrac-
tiveness, signals of innovativeness are also strong positive
predictors of organizational attractiveness independent of
personality characteristics (Sommer et al., 2017). Hence,
we expect that innovativeness is a key driver of employer
attractiveness and therefore indirectly affects the relationship
between the use of selection methods with high degrees of
digitalization and employer attractiveness.

Hypothesis 3: The use of selection methods with high
degrees of digitalization has a positive indirect effect on
employer attractiveness via applicants’ innovativeness
perceptions.

Concerning procedural justice, we know that employer
attractiveness perceptions are positively related to proce-
dural justice perceptions (Ababneh et al., 2014; Hausknecht
et al., 2004; Uggerslev et al., 2012). Moreover, previous
research on applicants’ reactions to technology-mediated
personnel selection methods indicates that procedural jus-
tice perceptions might mediate the relationship between the
degree of digitalization of selection methods and employer
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attractiveness perceptions (e.g., Acikgoz et al., 2020; Langer
et al., 2019). We build on this research and expect that appli-
cants’ negative procedural justice perceptions of selection
methods with high degrees of digitalization lead to negative
perceptions about the fairness of an organization in general,
which consequently dampens their attraction to the organiza-
tion (Bauer et al., 1998; Macan et al., 1994).

In sum, we expect that applicants’ negative procedural
justice perceptions of selection methods with high degrees
of digitalization indirectly affect the relationship between
selection methods and employer attractiveness.

Hypothesis 4: The use of selection methods with high
degrees of digitalization has a negative indirect effect on
employer attractiveness via applicants’ perceptions of
procedural justice.

Study 1: Experimental Vignette Study

We applied an online experimental vignette study, which
allowed us to make causal inferences about applicants’ per-
ceptions of digital methods in the selection process (Aguinis
& Bradley, 2014; Atzmiiller & Steiner, 2010). At the same
time, we ensured that all participants were provided with a
realistic description of the selection process and sufficient
contextual information, which is essential when employing
a between-subjects design in a vignette study (Aguinis &
Bradley, 2014; Atzmiiller & Steiner, 2010).

Method
Design and Procedure

After giving their consent to participate in the study, par-
ticipants were provided with a scenario and the accompa-
nying contextual information. We told the participants that
we were interested in their first impression of a hypothetical
selection process composed of three steps: (1) application
(submission) and screening, (2) assessment test, and (3) job
interview. We employed a 2 X 2 X 2 between-subjects design
and randomly assigned participants to one of the resulting
eight hypothetical scenarios. The three factors were the level
of digitalization (high, low) in each of the three stages of
the selection process. By checking for interactions between
factors (Atzmiiller & Steiner, 2010; Diilmer, 2016), we were
able to additionally test for accumulative and consistency
effects of selection methods with high degrees of digitali-
zation. After reading the scenario, participants answered a
short survey that included our dependent variables. We pro-
vided the scenario descriptions and the questionnaire in Ger-
man and English languages. We designed all materials in the
English language and translated them using back-and-forth
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translation (Brislin, 1970). Of all participants, 23.81% chose
to answer in English.

Sample

Participants were potential job applicants (N=1504), i.e.,
adults who were in the application process during the time
of data collection or who considered applying for a new
job in the near future. All participants were recruited online
by posting the survey link on social networks (LinkedIn,
Facebook, Reddit), sending it to researchers’ contacts, and
profiting from snowball sampling. Due to logical inconsist-
encies in answers between the number of applications in the
last two years and the last application within the last two
years, we excluded 22 participants from our sample prior
to conducting the analyses. Additionally, following the rec-
ommendations of Meade and Craig (2012), we applied two
careless response detection methods. After examining outli-
ers in the response time, as well as response patterns with
which participants consistently indicated the same answer,
we removed another seven respondents from the sample
prior to analysis. We used an online survey tool that ran-
domly assigned participants to one of the eight scenarios.

Our final sample (N=475) consisted of 57% women. Of
these respondents, 319 were students and 156 were profes-
sionals. The mean age was 26.26 (SD =9.97). Respondents
with German nationality made up 73.05% of the sample;
6.95% were Polish, 3.79% Singaporean, and 2.95% Aus-
trian; the rest held another nationality. In terms of educa-
tional achievements, 78.32% of the sample had a university
degree. Among respondents, 88.42% indicated that they
participated in at least one selection process in the last two
years (Mdn=3).

Manipulations

We developed manipulations for the treatment conditions by
using a prestudy. With this prestudy, we aimed to select one
digital (high degree of digitalization) and one nondigital (no
or low degree of digitalization) selection method for each
of the three stages of the selection process based on partici-
pants’ ratings of the degree of digitalization of 21 presum-
ably digital and nondigital selection methods via an online
survey. First, we selected nondigital personnel selection
methods from previous studies (Smither et al., 1993; Steiner
& Gilliland, 1996). These also subsume methods with a very
low degree of digitalization (e.g., upload of a written CV
to a company’s career portal). Then, we added methods
that apply digital technologies and have been increasingly
used in practice in the last few years. As a result, the final
questionnaire included twelve digital and nine nondigital
personnel selection methods. For each nondigital selection
method, the pre-study included at least one digital selection

method that, apart from making use of digital technologies,
was comparable to the nondigital selection method. In sum,
we analyzed twelve pairs of personnel selection methods,
namely four pairs for the application and screening stage,
three pairs for the assessment stage, and five pairs for the
interview stage (see Table 7 Appendix 28 for a description
of the 21 personnel selection methods).

Participants were students (N=105) who had already
taken part in a personnel selection process or were planning
to apply for a job in the near future. The mean age was 25.82
(SD=5.61) and 56% were women. Participants rated the
degree of digitalization (i.e., “This selection process is very
digital”) of each personnel selection method on scales rang-
ing from 1 (completely disagree) to 7 (completely agree).
We analyzed differences in the pairs of selection methods
by applying paired samples t-test analyses. As expected, the
means of the degree of digitalization were significantly dif-
ferent (p <0.001) for all pairs of personnel selection meth-
ods with moderate to large effect sizes (Cohen’s d ranges
between 1.18 and 4.43). Based on the effect sizes, we chose
one pair of selection methods for each stage: social media
profile (digital) versus written CV (nondigital) for the appli-
cation and screening stage; online-based work sample simu-
lation (digital) versus work sample test at one of the facilities
of an organization (nondigital) for the assessment stage; and
online interview with an animated video chatbot without
a prescribed structure (digital) versus personal face-to-face
interview without a prescribed structure (nondigital) for
the interview stage (see Table 8 Appendix 29 for all verbal
descriptions of these selection methods).

Manipulation Checks

In addition to conducting the prestudy, we asked participants
in the main study to rate the degree of digitalization of each
of the three stages in their scenario to verify whether the
manipulations worked. The response format ranged from
1 (not digital at all) to 7 (very digital). The results of inde-
pendent ¢-tests showed that the manipulation was successful
in all three investigated stages of the selection process. For
the application and screening stage, participants rated the
social media profile (M =5.98, SD=1.28) as more digital
than the written CV (M =4.65, SD=1.78), #(423)=9.28,
p<0.001, Cohen’s d=0.86. Regarding the assessment test
stage, participants rated the online-based work sample tests
(M=5.69, SD=1.55) as more digital than the work sam-
ple tests at one of an organization’s facilities (M =3.07,
SD=1.71), t(473)=17.49, p<0.001, Cohen’s d=1.60. In
the case of the job interview stage, participants rated the
unstructured chatbot interviews (M =6.20, SD=1.46) as
more digital than the unstructured face-to-face interviews
(M=2.34, SD=1.54), 1(472)=28.03, p<0.001, Cohen’s
d=2.57.
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Measures

All measures employed in Study 1 applied 7-point Likert
scales.

Innovativeness To measure perceptions of the innovative-
ness of the selection process, we adapted three items from
Zhao et al. (2012). Participants indicated if they perceived
the described selection process as very innovative, very
novel, and very original (Cronbach’s a=0.84).

Procedural Justice To measure perceptions of overall pro-
cedural justice, which is also frequently termed procedural
fairness, we adapted three items from Bauer et al. (2001).
A sample item was “I think that the selection process is a
fair way to select people for the respective job” (Cronbach’s
a=0.88).

Employer Attractiveness We measured applicants’ per-
ceptions of an organization’s attractiveness as a potential
employer by adapting the 4-item organizational attractive-
ness measure from Ployhart et al. (1999). Specifically, we
provided participants with a prompt stating, “In my opin-
ion, based on this selection process, the company as an
employer is...”, followed by four semantic differential items:
bad — good, unfavorable — favorable, unattractive — attractive,
unappealing — appealing (Cronbach’s @ =0.93).

To assess the distinctiveness of our mechanism and out-
come variables, we conducted a confirmatory factor analy-
sis. Following the recommendations of Hair et al. (2010),
we determined the following: the chi-squared value (5°); the
comparative fit index (CFI), for which values above 0.95
indicate a good fit; the Tucker Lewis index (TLI), with val-
ues above 0.95 indicating good fit; and the root mean square
error of approximation (RMSEA), for which values that are
lower than or equal to 0.08 indicate a reasonable fit. Our
hypothesized three-factor model yielded a satisfactory fit to
the data: »* [32]=140.42, p <0.001, CFI=0.97, TLI1=0.96,
RMSEA =0.08. Moreover, the hypothesized three-factor
model fit the data better than a two-factor model with both

mediators loading on one common factor (;(2 [34]1=1133.85,
p<0.001, CFI=0.67, TLI=0.56, RMSEA =0.26; Ay’
[2]=993.43, p <0.001), as well as a single-factor model
(¢* [35]1=1085.24, p<0.001, CFI=0.68, TLI=0.59,
RMSEA =0.25; Ay? [3]=944.82, p <0.001). Addition-
ally, we tested for convergent and discriminant validity of
these constructs. The standardized loading estimates and
average variance extracted (AVE) estimates of each con-
struct exceeded 0.50, indicating convergent validity (Hair
et al., 2010), and the AVE estimates were larger than the
shared variance (squared interconstruct correlation) with any
other construct, supporting discriminant validity (Fornell &
Larcker, 1981).

Results

Table 1 shows the means, standard deviations, and correla-
tions among the study variables.

First, we estimated the direct effects of our theoretical
model. To do so, we examined the main effects of the use of
selection methods with high versus those with low degrees
of digitalization on perceptions of innovativeness (Hypoth-
esis 1) and procedural justice (Hypothesis 2). Table 2 shows
the regression results for these direct effects.

According to Hypothesis 1, we expected that poten-
tial applicants would perceive selection methods with
high degrees of digitalization to be more innovative than
selection methods with low degrees of digitalization. This
hypothesis was supported for the application and screen-
ing stage (b=0.45, p<0.001), as well as the interview
stage (b=1.26, p<0.001), but not for the assessment stage
(b=0.12, p=0.354).

According to Hypothesis 2, we anticipated that poten-
tial applicants would perceive selection methods with high
degrees of digitalization to be less fair than methods with
low degrees of digitalization. We found support for this
hypothesis for the interview stage (b= —0.95, p <0.001)
but not the application and screening stage (b= —0.21,
p=0.078) or the assessment stage (b= —0.15, p=0.215).

Table 1 Study 1: Means,
standard deviations, and

Variable

M SD 1 2 3 4 5 6

correlations

2. Assessment method
3. Interview method
4. Innovativeness

5. Procedural justice

6. Employer attractiveness

1. Application and screening method 0.51 0.50

047 050 0.02 -

050 050 -0.05 0.03 -

4.18 1.54 0.13 0.05 0.40 -

432 138 -0.06 -0.06 -0.34 0.05 -

4.07 149 -007 -0.09 -0.38 0.04 0.65 -

N=475; variables 1 to 3 were constructed by dummy coding two experimental conditions to represent non-
digital (coded 0) and digital (coded 1) selection methods; correlations with values of 1r1>0.13 are signifi-

cant at p <0.01 (two-sided).
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Table2 Study 1: Regression results (direct effects) for mechanisms
and outcome

Mechanisms, outcome variable Estimate (b)) SE  #F?* p
and predictors

Innovativeness

Application & screening ~ 0.45 0.13 3.55 <0.001
method
Assessment method 0.12 0.13 0.93 0.354
Interview method 1.26 0.13 9.81 <0.001
R? 0.19 35.74  <0.001
Procedural justice
Application & screening —-0.21 0.12 —-1.76 0.078
method
Assessment method -0.15 0.12 —-1.24 0.215
Interview method —-0.95 0.12 -7.99 <0.001
R? 0.13 22.64  <0.001
Employer attractiveness
Application & screening -0.20 0.10 —1.92 0.055
method
Assessment method -0.14 0.10 —1.43 0.152
Interview method -0.72 0.12 =599 <0.001
Innovativeness 0.11 0.04 3.03 0.003
Procedural justice 0.60 0.04 15.04 <0.001
R? 0.47 83.27 <0.001

N=475; unstandardized estimates and standard errors (SE) are pre-
sented.

r-statistics are reported for estimates of predictors and mechanisms;
F-ratios are reported for R%.

Additionally, we checked for interaction effects between
factors. The two-way interaction of the application and
screening method and the interview method on innovative-
ness perceptions was significant (= —0.18, p<0.001). The
use of methods with a high degree of digitalization in the
application and screening stage had a significant positive
influence on innovativeness perceptions when the interview
method showed a low degree of digitalization (f=0.33,
p <0.001) but was not significantly related to innovative-
ness perceptions when the interview method showed high
degrees of digitalization (= —0.03, p=0.585). Thus, the
digital interview method appeared to overshadow the digital
method in the application and screening stage, removing the
positive effect of the latter on innovativeness perceptions.
Moreover, the two-way interaction of the assessment method
and the interview method on procedural justice perceptions
was significant (#=0.09, p=0.032). In this case, the use of
methods with a high degree of digitalization in the assess-
ment stage had a significant negative influence on procedural
justice perceptions when the interview method showed a low
degree of digitalization (f= —0.15, p=0.016) but was not
significantly related to procedural justice perceptions when

the interview method showed high degrees of digitalization
(#=0.04, p=0.544).

To proceed with our hypothesis testing, we examined
whether the degree of digitalization of the selection meth-
ods indirectly affects employer attractiveness perceptions
via perceptions of innovativeness and procedural justice
(Hypotheses 3 and 4). We tested the indirect effects by
applying the PROCESS macro for SPSS (Hayes, 2018).
When testing each of the indirect effects, we controlled for
the others; this procedure allows adequate testing of theory
and explanatory models (Hayes, 2018; Jones et al., 2014;
Preacher & Hayes, 2008). We followed the recommenda-
tion of Preacher and Hayes (2008) and used bootstrapping
to test for the significance of indirect effects. We report
bootstrap estimates based on 5000 bootstrap samples with
bias-corrected 95% confidence intervals. Table 3 shows the
regression results for the test of the indirect effects.

We found support for Hypothesis 3, which posits that the
use of selection methods with high degrees of digitalization
indirectly affects employer attractiveness via innovative-
ness perceptions in a positive way for the application and
screening stage (a X b=0.05, 95% CI [0.011, 0.106]) and
the interview stage (a X b=0.14, 95% CI [0.040, 0.253]) but
not for the assessment stage (a X b=0.01,95% CI [-0.015,
0.049]). According to Hypothesis 4, we expect that the use
of selection methods with high degrees of digitalization indi-
rectly affects employer attractiveness via procedural justice
perceptions in a negative way. We found support for this
hypothesis for the interview stage (axXb= —0.57, 95% CI
[—0.746,—0.413]) but not for the application and screen-
ing stage (axb= —0.13, 95% CI [—0.272, 0.010]) or the
assessment stage (a X b= —0.09, 95% CI [—0.234, 0.051]).

To provide a more complete picture of these effects, we
additionally followed the recommendations of MacKin-
non et al. (2012) by also testing and reporting total effects.
Having demonstrated opposite indirect effects via innova-
tiveness and procedural justice, we found overall indirect
effects that were significantly negative in the interview stage
(axb=-0.43,95% CI [-0.654,—0.217]) but not in the
application and screening stage (axb= —0.08, 95% CI
[—0.234, 0.081]) or the assessment stage (axXb= —0.08,
95% CI [—0.223, 0.076]). These overall indirect effects
constitute partial mediations of the effects on employer
attractiveness in the interview stage (c= —1.15, p <0.001,
¢'=—0.72, p<0.001) but not in the application and screen-
ing stage (c= —0.27, p=0.031, ¢'= —-0.20, p=0.055) or
in the assessment stage (c= —0.22, p=0.082, ¢'= —-0.14,
p=0.152).

Discussion

The results of Study 1 confirm that selection methods with
high degrees of digitalization do indeed send signals that
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Table 3 Study 1: Regression BC 95% CI

results of tests for indirect

effects Indirect effects Estimate SE Lower Upper
Application & screening method
— Innovativeness — Employer attractiveness 0.05 0.02 0.011 0.106
— Procedural justice — Employer attractiveness -0.13 0.07 -0.272 0.010
— Total indirect effect — Employer attractiveness —0.08 0.08 -0.234 0.081
Assessment method
— Innovativeness — Employer attractiveness 0.01 0.02 —-0.015 0.049
— Procedural justice — Employer attractiveness —0.09 0.07 -0.234 0.051
— Total indirect effect — Employer attractiveness —0.08 0.08 -0.223 0.076
Interview method
— Innovativeness — Employer attractiveness 0.14 0.06 0.040 0.253
— Procedural justice — Employer attractiveness —-0.57 0.09 —0.746 —-0.413
— Total indirect effect — Employer attractiveness —-043 0.11 —0.654 -0.217

N=475; BC 95% CI refers to the bias-corrected 95% confidence interval; estimate refers to the estimate of
the effect using 5000 bootstrap samples; estimates that do not include zero in the BC 95% CI are statisti-

cally significant and appear in bold.

influence applicants’ perceptions of employer attractive-
ness in the application and screening stage, as well as in the
interview stage, but not in the assessment stage. Signaling
innovativeness led to selection methods with high degrees of
digitalization showing a positive indirect effect on potential
applicants’ attitudes toward an organization in the applica-
tion and screening and interview stages. However, lower pro-
cedural justice perceptions resulted in a negative indirect
effect of digital selection methods on employer attractive-
ness perceptions, but only in the interview stage.

The lack of significant differences regarding innovative-
ness in the assessment stage might simply be explained by
the fact that many organizations already use online-based
assessment tests (Stone et al., 2013; Tippins, 2015). Conse-
quently, potential applicants may no longer perceive this pro-
cedure to be an innovative method for selecting new employ-
ees. This possibility is also corroborated by the fact that the
effects of digital methods in the interview stage overshad-
owed the effects of digital methods in the application and
screening stage. Moreover, applicants may not perceive any
significant differences in the fairness of online and offline
assessments, as the goal of these assessment tests is gener-
ally clear and the procedure is closely related to the job func-
tion and consistent for every applicant (Roth et al., 2005),
which provides less room for unfair treatment in either case.
In contrast to Ingold and Langer (2021), our analysis does
not provide evidence for lower fairness perceptions of appli-
cants for links to social media profiles compared to the tradi-
tional low-digital CV. These inconsistencies might suggest a
potential moderating effect (e.g., privacy concerns), which
should be investigated in future studies.

@ Springer

While Study 1 was experimental and therefore provided
high internal validity for inferring that selection methods
with high degrees of digitalization cause potential appli-
cants’ perceptions, vignette studies remain hypothetical and
prospective in nature (Aguinis & Bradley, 2014). Hence, in
Study 2, we aimed to examine job applicants’ reactions to
real selection processes that they experienced when search-
ing for a job. Examining job applicants’ reactions to real
selection processes allows us to extend our findings by
assessing whether the effects of selection methods with high
degrees of digitalization also apply in retrospect, i.e., after
applicants have participated in a selection process.

Study 2: Field Survey

In examining job applicant reactions to digital selection
methods in the field, we asked participants to consider the
last selection process in which they had reached at least the
interview stage. This approach is based on the critical inci-
dent technique, where respondents are asked to reminisce
about a salient situation (Aquino et al., 2001, 2006; Flana-
gan, 1954). While a broad range of different digital meth-
ods is used in all stages of selection processes in the field,
their individual diffusion is relatively low (see Spar et al.,
2018; Weitzel et al., 2018). Furthermore, as we had the same
hypotheses for each stage, we opted to examine digital selec-
tion methods in aggregate. As in Study 1, we used an online
survey for Study 2. The survey in Study 2 was conducted in
the German language only.
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Method
Sample

We collected data from 342 people who had participated in
(at least) one selection process in which they had reached
the interview stage and asked them to refer to this process
when answering the questionnaire. As in Study 1, we dis-
tributed the link to our study via social networks (LinkedIn,
Facebook, Reddit) and personal networks. To determine our
final sample, we used the same tests for logical inconsisten-
cies and careless responses as in Study 1. Seven participants
failed these tests and were removed from the sample before
we conducted our analyses.

Our final sample (N=335) consisted of 166 students and
169 professionals. Of these participants, 50% were women,
and the mean age was 26.31 (SD =5.36). Most of the sam-
ple consisted of people of German nationality (92.83%),
followed by those of Austrian (1.49%) and Swiss (1.19%)
nationality; the rest held other nationalities or did not indi-
cate any nationality. In terms of highest educational achieve-
ment, 61.19% of the respondents were holders of a university
degree, 12.54% had completed an apprenticeship, 12.84%
had a high school diploma, and the rest indicated another
educational achievement or did not provide this informa-
tion. The majority of respondents (91.04%) indicated that
they had participated in at least one selection process in
the last two years (Mdn=4). Most participants referred to
a selection process that was carried out by an established
organization (88.36%); 5.37% of the respondents referred to
a selection process at a start-up company (age of firm: less
than 3 years); the rest indicated another organization type
or did not provide any answer. The selection processes to
which applicants referred were conducted by organizations
from various industries, with the service industry being the
most frequently mentioned (22.39%), followed by banking
and finance (13.13%). A large proportion of the respond-
ents (84.78%) indicated that they received a job offer from
the organization after participating in the selection process.
Among these respondents, 91.55% accepted the job offer.

Measure of Digital Selection Process

We provided participants with descriptions of the 12 selec-
tion methods with high degrees of digitalization and nine
selection methods with low degrees of digitalization that
were used in the prestudy (see Table 7 Appendix 28) and
asked them to mark those that had been applied in the
respective selection process. We also included the option
to add other selection methods that the given list did not
cover. Overall, participants indicated 55 additional selection
methods (e.g., recruiting event, link to applicant’s website,
case study assessment test, assessment center, telephone

interview). To use that information for further analysis, the
first author of this paper coded these methods according to
their degree of digitalization (i.e., digital versus nondigi-
tal), and another researcher from a German university who
is familiar with the field of personnel selection validated
the codes. Initial interrater reliability measured via Cohen’s
kappa was 76.11%, indicating a good level of agreement
(Weathington et al., 2012). All disagreements were resolved
by discussing the respective methods and by reaching a joint
decision.

As expected, all digital selection methods were at least
somewhat used, and 45.37% of all participants indicated the
use of at least one digital selection method in the whole
selection process. However, as was also expected, the fre-
quencies of the individual digital selection methods were
still relatively low, with digital ability tests being used most
often (18.21%), followed by online-based work simulations
(12.54%) and links to social media profiles (12.54%). Due
to the low diffusion of digital methods in each stage, we
analyzed applicants’ reactions to the use of selection meth-
ods with high degrees of digitalization for the entire process
instead of stage-specific analyses because this procedure
allowed us to interpret results in a meaningful and reliable
way. In addition, there were differences in the number of
selection methods that participants experienced per stage,
as well as in the overall application process (ranging from
two to twelve selection methods in the selection process).
Consequently, in contrast to Study 1, instead of choosing
between the presence or absence of selection methods with
high degrees of digitalization, applicants were presented
with the possibility of perceiving methods with low or high
degrees of digitalization concurrently in the same stage of
the application process. To account for this circumstance, we
used the share of digital selection methods throughout the
entire process. In operationalizing our predictor as an overall
share (percentage) of selection methods with high degrees of
digitalization used in the selection process, we calculated the
share by dividing the total number of selection methods with
high degrees of digitalization by the total number of overall
selection methods used in the entire selection process.

Mechanism and Outcome Measures

We used the same measures as in Study 1 for perceptions
of innovativeness (Cronbach’s a=0.80), procedural justice
(Cronbach’s a=0.83), and employer attractiveness (Cron-
bach’s a=0.93).

Similar to Study 1, we conducted a confirmatory factor
analysis to assess the distinctiveness of our mechanism and
outcome variables. Our hypothesized three-factor model
yielded a good fit to the data: ;(2 [32]1=56.01, p=0.004,
CF1=0.99, TLI=0.98, RMSEA =0.05. The hypothesized
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three-factor model fit the data better than a two-factor
model with both mediators loading on one common fac-
tor (% [34]=502.21, p<0.001, CFI=0.75, TLI=0.67,
RMSEA =0.20; A)(Z [2]1=446.20, p <0.001), as well as a
single-factor model (;(2 [35]1=694.50, p <0.001, CFI=0.65,
TLI=0.55, RMSEA =0.24; Ay? [3]1=638.49, p <0.001).
Additionally, we tested the convergent and discriminant
validity of the mechanism and outcome measures. The
standardized loading estimates and average variance
extracted (AVE) estimates of each construct exceeded 0.50,
indicating convergent validity (Hair et al., 2010), and the
AVE estimates were larger than the shared variance with any
other construct, supporting discriminant validity (Fornell &
Larcker, 1981).

Controls

We included outcome favorability as a control variable. Out-
come favorability refers to whether applicants received a
job offer from the organization (Wilhelmy et al., 2018). It is
an important determinant of applicants’ perceptions of and
attitudes toward an organization after they participate in its
selection process (Hausknecht et al., 2004; Ryan & Ployhart,
2000). We coded outcome favorability as O for no job offer
and 1 for a job offer.

Additionally, we collected information about age, gender,
and educational achievement. However, in line with previ-
ous research in the applicant reactions literature (e.g., Abab-
neh et al., 2014; Bauer et al., 2006), we do not report these
variables in our regression analyses, as they are uncorrelated
with the dependent variables (see Table 4). An inclusion
may reduce power or increase the possibility of type 1 errors,
which suggests that there are effects when in reality there
are none (Aguinis & Vandenberg, 2014). However, analyses

Table 4 Study 2: Means, standard deviations, and correlations

that include these control variables revealed similar patterns
of results.

Results

Table 4 presents the means, standard deviations, and correla-
tions among variables used in Study 2. We also examined
means, standard deviations, and correlations for the rela-
tionships of each of the 21 digital and nondigital selection
methods and innovativeness, as well as procedural justice,
to provide a more in-depth picture (see Table 9 Appendix
30). However, due to the small sample sizes for most digital
selection methods and the fact that applicants’ perceptions
are based on the entire selection process, we conducted the
analyses and interpreted the results only with the aggregated
measures of digital selection processes.

Following the same analytical steps as Study 1, we first
examined whether the share of digital selection methods
has a positive direct effect on innovativeness perceptions
(Hypothesis 1) and a negative direct effect on procedural
justice perceptions (Hypothesis 2). Table 5 shows the regres-
sion results for these direct effects. Due to the variation in
the measurement scales of the independent and dependent
variables in this study, we report standardized estimates.

We found support for Hypothesis 1, which anticipates a
positive relationship between the share of digital selection
methods and the innovativeness perceptions of applicants
(#=0.35, p<0.001). Hypothesis 2 anticipates a negative
relationship between the share of digital selection methods
and the procedural justice perceptions of applicants. Despite
a significant negative correlation between the share of digital
selection methods and applicants’ procedural justice per-
ceptions (r= —0.12, p=0.029), we did not find support for

Variable M SD 1 2 3 4 5 6 7 8
1. Share of digital selection methods 0.15 0.19 -

2. Innovativeness 2.98 1.42 0.36 -

3. Procedural justice 5.49 1.20 -0.12 0.03 -

4. Employer attractiveness 5.74 1.21 —-0.05 0.14 0.37 -

5. Outcome favorability 0.85 0.36 -0.19 -0.09 0.31 0.16 -

6. Age 26.31 5.35 0.04 0.02 0.02 -0.07 -0.17 -

7. Gender 1.49 0.50 -0.02 —-0.08 —0.04 —-0.01 0.00 0.03 -

8. Educational level 3.78 0.95 0.16 0.00 -0.01 0.00 -0.12 0.24 0.13 -

N=335; share of digital selection methods is coded as a percentage (0=0.00%; 1=100.00%); outcome favorability is coded 0=no job offer
and 1=job offer; gender is coded 1 =female and 2 =male; educational level is coded 1 =no educational qualification, 2 =high school certificate,
3 =apprenticeship or equivalent, 4 =bachelor’s degree, 5=master’s degree and 6 =PhD; correlations with values of |r1>0.14 are significant at
p<0.01 (two-sided) and correlations of Ir1>0.12 are significant at p <0.05 (two-sided).
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Table 5 Study 2: Regression Mechanisms, outcome variable and predictors Estimate (/) SE t/F? )4
results (direct effects) for
mechanisms and outcome Innovativeness
Share of digital selection methods 0.35 0.05 6.79 <0.001
Outcome favorability —-0.02 0.05 -0.32 0.747
R? 0.13 24.47 <0.001
Procedural justice
Share of digital selection methods —0.06 0.05 -1.15 0.251
Outcome favorability 0.30 0.05 5.70 <0.001
R? 0.10 18.89 <0.001
Employer attractiveness
Share of digital selection methods —0.06 0.05 —-1.03 0.304
Innovativeness 0.16 0.05 2.89 0.004
Procedural justice 0.34 0.05 6.44 <0.001
Outcome favorability 0.05 0.05 1.00 0.316
R? 0.16 15.95 <0.001

N=335; outcome favorability is coded O=no job offer and 1=job offer; all variables were z-transformed
before analyses; standardized estimates and standard errors (SE) are presented.

a-statistics are reported for estimates of predictors and mechanisms; F-ratios are reported for R%.

Hypothesis 2, as this relation diminished in the regression
analysis (= —0.06, p=0.251).

Next, we examined indirect effects in the relationship
between the share of digital selection methods and employer
attractiveness via perceptions of innovativeness (Hypothesis
3) and procedural justice (Hypothesis 4). Table 6 shows the
regression results for the tests of the indirect effects.

In line with the positive relation between the share of dig-
ital methods and innovativeness, we found an indirect effect
of the share of digital methods on employer attractiveness
via innovativeness that supported Hypothesis 3 (a X b=0.06,
95% CI1[0.015, 0.102]). In line with the nonsignificant rela-
tion between the share of digital methods and procedural
justice, we did not find a significant indirect effect via pro-
cedural justice (axb= —0.02, 95% CI [—0.064, 0.017]) in
support of Hypothesis 4. The total indirect effect was not
significant (ax b=10.03, 95% CI [—0.024, 0.094]) and does
not constitute a partial or full mediation of the overall effect
of the share of digital selection methods on employer attrac-
tiveness (c= —0.02, p=0.691, ¢'= —0.06, p=0.304).

Discussion

The results of Study 2 show that the share of digital meth-
ods in the selection process was related to innovativeness
such that greater usage of digital methods in the selec-
tion process was associated with higher innovativeness
perceptions, which indirectly affected the organization’s
attractiveness to applicants. In contrast, the share of digital

selection methods did not affect applicants’ procedural
justice perceptions in Study 2.

One explanation of why applicants did not use the degree
of digitalization of selection methods to draw inferences
about fairness when surveyed retrospectively might stem
from the operationalization of the independent variable as an
overall share of digital selection methods used in the selec-
tion process in Study 2. While Study 1 showed significant
differences in fairness perceptions for the interview stage,
the nonsignificant effect in Study 2 could be explained by
the consideration of the overall selection process (including
the application and screening stage, as well as the assess-
ment stage).

Another explanation might be that applicants had col-
lected more information throughout the selection process
that allowed them to make a more detailed assessment of
the organization and its selection procedures. Before sub-
mitting an application, applicants base their impressions
regarding the fairness of an organization on readily avail-
able information that the organization conveys to appli-
cants (Celani & Singh, 2011). Throughout the selection
process, however, applicants gain more information about
the organization from further interactions (Klotz et al.,
2013), which might decrease their uncertainty regarding
the procedural fairness of the selection process and their
perception of an organization’s attractiveness and explain
why digital methods are no longer used as proxies to form
these perceptions. In this regard, our findings are gener-
ally in line with the results of Uggerslev et al.’s (2012)
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Table 6 Study 2: Regression
results of tests for indirect

effects

BC 95% CI
Indirect effects Estimate SE Lower Upper
Share of digital selection methods
— Innovativeness — Employer attractiveness 0.06 0.02 0.015 0.102
— Procedural justice — Employer attractiveness -0.02 0.02 —0.064 0.017
— Total indirect effect — Employer attractiveness 0.03 0.03 —0.024 0.094

N=335; BC 95% CI refers to the bias-corrected 95% confidence interval; estimate refers to the estimate of
the effect using 5,000 bootstrap samples; estimates that do not include zero in the BC 95% CI are statisti-

cally significant and appear in bold.

meta-analysis, which shows that applicants’ perceptions
of selection process characteristics and the impact of
those characteristics on applicant attraction vary accord-
ing to the applicant’s current stage in the recruitment and
selection process.

Overall Discussion

We uncovered the signaling mechanisms of digital selec-
tion methods by examining their effects on applicants’
employer attractiveness perceptions via innovativeness
and procedural justice by performing an experimental
vignette experiment on potential applicants and a field
study on actual job applicants. With the exception of the
assessment stage in Study 1, both studies supported per-
ceptions of innovativeness as a mechanism behind posi-
tive signals of digital selection methods on applicants’
employer attractiveness judgments. In contrast, proce-
dural justice perceptions were supported as mechanisms
of negative signals only in the interview stage in the
vignette experiment involving potential applicants but
not in the retrospective field study that involved actual
job applicants.

Theoretical Implications

This research contributes to the applicant reactions litera-
ture (Chapman et al., 2005; Gilliland, 1993; Hausknecht
et al., 2004; Smither et al., 1993; Uggerslev et al., 2012) in
three ways. First, previous research has repeatedly called
on scholars to keep up with technological developments
in personnel selection (McCarthy et al., 2017; Ployhart,
2006; Ryan & Ployhart, 2014). We responded to these
calls by specifically investigating the attitudes of potential

@ Springer

applicants toward new forms of selection methods with
high degrees of digitalization in comparison to traditional
selection methods with low degrees of digitalization. In
investigating applicants’ perceptions of digital methods
in all three typical stages of the selection process in the
experimental vignette study, we also extended the cur-
rent state of research, which has mainly focused on appli-
cant reactions to selection methods in only one phase (see
McCarthy et al., 2017; Stone et al., 2013).

Second, we answered recent calls to expand the
theoretical lens of the applicant reactions literature by
drawing on signaling theory (McCarthy et al., 2017).
While previous research in the field of applicant reac-
tions to selection procedures mainly focused on Gilli-
land’s (1993) framework based on organizational justice
theory, we broadened the scope of the examination by
demonstrating effects on perceptions of innovativeness.
Independent of these specific dimensions, the mere
expansion of applicants’ perceptions provides support
for the incorporation of signaling theory as a necessary
theoretical extension. In this vein, our findings suggest
that applicants make inferences based on signals that
they receive from an organization’s utilization of digital
methods.

Third, by broadening the theoretical lens of the appli-
cant reactions literature (Hausknecht et al., 2004; McCa-
rthy et al., 2017; Ryan & Ployhart, 2000), we demon-
strate that potential applicants use symbolic attributes,
specifically their perceptions of the innovativeness of the
organization’s selection methods (Lievens & Highhouse,
2003), to make inferences about a potential employer’s
attractiveness, which is an essential outcome variable in
the applicant reactions literature (Hausknecht et al., 2004;
McCarthy et al., 2017). While previous studies have indi-
cated that innovativeness perceptions predict the organi-
zational attractiveness perceptions of applicants (Lievens
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& Highhouse, 2003; Slaughter et al., 2004), we lacked an
understanding of the drivers of innovativeness perceptions.
By identifying digital selection methods a key driver, we
extend the previous research in the applicant reactions lit-
erature, which has mainly focused on situationally based
(e.g., fairness of the procedures) and dispositionally based
(e.g., anxiety or motivation of applicants) perceptions of
selection procedures (McCarthy et al., 2017).

Limitations and Future Research

Even though we applied two methods that combine the
advantages of internal validity (experimental vignette
study) and generalizability (field study), there are limita-
tions that we recommend future research address. First,
the results were not fully consistent, as a negative signal
on procedural justice was revealed in Study 1 but not in
Study 2. Although this difference may be explained by the
different samples—we examined perceptions of potential
applicants in Study 1 but those of actual applicants who
retrospectively reflected on previous selection processes in
Study 2—and different operationalizations of the independ-
ent variables, additional research is needed to confirm this
difference. In particular, we do not know how applicants’
innovativeness and procedural justice perceptions of digi-
tal selection methods might change over time. Therefore,
additional research would benefit from longitudinal studies
that investigate changes in applicants’ perceptions of digital
selection methods through the various stages of the selection
process (see Barber, 1998).

Second, our sample in Study 2 is characterized by a large
portion of participants accepting a job offer after the selec-
tion process they reported. Consequently, even though we
asked participants to indicate their perceptions of innova-
tiveness, procedural justice, and employer attractiveness they
had directly after participating in the selection process, we
cannot rule out that working at the organization influenced
these perceptions. Hence, future research might benefit from
replicating Study 2 with a sample that comprises a larger
portion of applicants who did not receive or accept a job
offer.

Third, even though the results of our prestudy underscore
applicants’ concerns with regard to the degree of digitali-
zation of different selection methods, we cannot determine
which part of each selection method is actually driving

the effects of digitalization on innovativeness and proce-
dural justice perceptions. Future research might investigate
whether these differences are due to the digitalization of the
method itself (e.g., chatbot interview vs. face-to-face inter-
view) or the evaluation system (e.g., algorithmic decision
making vs. human evaluator).

Fourth, while we derived mechanisms from two differ-
ent theoretical perspectives, future research might examine
whether our conceptual model should be extended by inte-
grating other mechanisms that might influence the relation-
ship between the utilization of digital selection methods
and employer attractiveness assessments. As our research
shows, innovativeness, as one symbolic attribute (Lievens &
Highhouse, 2003), is a useful signaling mechanism that links
the utilization of digital selection methods and employer
attractiveness. Future research might investigate whether
other symbolic attributes, such as cheerfulness or sincerity
(Lievens, 2007), influence the relationship between digital
selection methods and outcomes such as employer attrac-
tiveness. Moreover, in addition to the perceptions of proce-
dural justice, applicants’ perceptions of distributive justice
of selection methods with different degrees of digitalization
may differ and, as a result, indirectly affect employer attrac-
tiveness. Many digital selection methods, such as different
forms of online assessments, provide the opportunity to give
instant feedback to applicants on their performance and the
outcome.? Hence, future research might investigate whether
this instant feedback has a positive effect on distributive jus-
tice perceptions and consequently on employer attractiveness
perceptions of applicants.

Fifth, similar to previous studies in the applicant reactions
literature (e.g., Bauer et al., 2006), we were mainly inter-
ested in applicants’ perceptions of the overall procedural
justice of selection methods. However, the overall procedural
justice construct covers eleven rules (Bauer et al., 2001),
which capture the three key dimensions of “perceived job
relatedness,” “opportunity to perform,” and “interpersonal
treatment” (O’Leary et al., 2017). Future research might
investigate applicants’ perceptions of these subdimensions
when organizations use selection methods with high degrees
of digitalization.

Sixth, the results from Study 1 reveal that potential
applicants do not perceive highly digital online-based work
sample tests as more innovative than offline work sam-
ple tests, which might be explained by the fact that many
organizations already frequently use these digital methods of
assessment. However, this potential explanation is not sup-
ported by empirical evidence. Hence, future research might

2 We thank one of our anonymous reviewers for this remark.
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investigate whether the widespread use of digital selection
methods and technology in general moderates applicants’
perceptions of innovativeness and procedural justice.

Finally, by operationalizing the independent variable in
Study 2 as an overall share of selection methods used in a
selection process, we were able to capture a realistic picture
of real-world selection processes in which participants par-
ticipate in varying selection processes and therefore experi-
ence different degrees of digitalization per stage and per
process. However, with this operationalization, we were not
able to investigate applicants’ reactions in the context of the
presence versus the absence of digital selection methods, as
we did in Study 1. Hence, future research might benefit from
replicating our research in a real-world setting by operation-
alizing the independent variable as a dummy variable with
two levels representing the presence and absence of digital
selection methods for each stage.

Practical Implications

While organizations save time and money by using digital
technologies in their personnel selection processes (McCa-
rthy et al., 2017), these technologies also shape percep-
tions of the organization among applicants. Our research
clarifies previous results that show that these perceptions
can be both positive and negative by shedding light on
the specific signals that are sent on innovation and pro-
cedural justice. When organizations know which signals
they are sending by using different selection methods, they
can proactively adapt their recruitment communications
(Wilhelmy et al., 2017). In this vein, the identification of
these signals allows us to provide concrete recommenda-
tions for organizations and particularly for human resource
managers who aim to keep up with the latest technologies
in their selection processes.

Our results demonstrate that potential applicants and
applicants who have already gone through a selection pro-
cess perceive the utilization of digital technologies in selec-
tion processes to be innovative. As applicants might also
express their impressions of the selection process to oth-
ers (Smither et al., 1993), innovativeness perceptions can
enhance an organization’s overall reputation and employer
image (Cable & Turban, 2003; Highhouse et al., 1999). This
broad image, which can be built through word of mouth
(van Hoye & Lievens, 2009), can help organizations attract
and retain potential employees (Backhaus & Tikoo, 2004).
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Hence, by using digital technologies in the personnel selec-
tion process, organizations can underscore their innovative-
ness, which can in turn help them win the race for high-
potential candidates in a highly competitive labor market
(Sommer et al., 2017).

However, as we also identified a negative effect of
the signal provided by digital technologies on the per-
ceptions of potential applicants, organizations must
take great care in selecting and implementing digital
technologies in their selection processes. Otherwise,
organizations may forgo attracting the best talent as
potential applicants who are the very target of selection
processes might be discouraged from applying. Specifi-
cally, organizations should address potential concerns
regarding procedural justice. Applicants might perceive
digital interview methods as less fair than nondigital
methods because they have the impression that digital
methods cannot provide sufficient information (Dineen
et al., 2004). Furthermore, many digital selection tech-
nologies are based on machine learning and algorith-
mic decision making, which can contain biases, such as
those related to race or gender (Caliskan et al., 2017),
an issue that is also discussed intensively in the public
debate (Dastin, 2018). Therefore, applicants might be
concerned about their ability to make a positive impres-
sion when digital interview methods are applied (Stone-
Romero et al., 2003). Organizations could address this
issue by clearly communicating which information is
needed from applicants and used to make their selec-
tion decisions. However, organizations should also note
that only describing how the selection method works
does not necessarily lead to higher fairness perceptions
(Langer et al., 2018). Furthermore, organizations should
make sure to communicate openly to applicants that
any information that is collected and digitally stored
through video interviews is not used for other purposes.
These measures address concerns about procedural jus-
tice by highlighting how participants can provide all
necessary information about themselves in the selec-
tion process and simultaneously reduce potential data
privacy concerns (Bauer et al., 2006).

In sum, while reaping the positive effects of digital
selection methods on innovativeness perceptions, organi-
zations can and should address issues about procedural
justice in multiple ways in their communication efforts
to improve potential applicants’ attitudes toward the
organization.



Journal of Business and Psychology (2022) 37:735-757

751

Appendix 1

Table 7 Verbal descriptions of personnel selection methods used in prestudy and Study 2

Type of selection method

Selection method

Description

n (Study 2)

Application and  Curriculum Vitae (CV)
screening

Motivation

Personal references

Biodata

Assessment ‘Work sample test

Cognitive ability test

Personality test

Written CV

Social media profile

Motivational letter

Motivational video

References from personal contacts

Social media profile of personal contacts

Biographical data questionnaire

‘Web crawler for collecting biographical data

Work sample at the company’s site

Online-based work sample simulation

Paper & pencil test to assess cognitive skills

Online-based test to assess cognitive skills

Paper & pencil test to assess personality

Online-based test to assess personality

Upload of a written CV, which covers a list of the appli-
cant’s previous academic and professional history as
well as competencies, to the company’s career portal

Upload of a link to the applicant’s social media profile
(e.g., LinkedIn, Xing), which covers a list of the can-
didate’s previous academic and professional history as
well as competencies, to the company’s career portal

Upload of a motivational letter, written by applicants on
their own initiative, to the company’s career portal

Upload of a motivational video, produced and filmed by
applicants on their own initiative, to the company’s
career portal

Indication of personal reference contact addresses (e.g.,
former supervisors) in the application documents.
Contacts can then be contacted by recruiters via
telephone or e-mail and asked about their impressions
of the applicant

Indication of links to social media profiles (e.g.,
LinkedIn, Xing) of personal contacts (e.g., former
supervisors) in the application documents. Contacts
can then be contacted by recruiters via social media
and asked about their impressions of the applicant

Indication of specific information about work experi-
ence, education, and skills in a questionnaire form.
The form also includes questions about hobbies,
interests, and past achievements

The company uses a web crawler that collects specific
information available on the Internet about applicants’
work experience, education, and skills (social media
profiles, articles, photos, etc.). It also collects informa-
tion about hobbies, interests, and past achievements

Work on a job-relevant task at the company’s site

Work on a job-relevant task in the context of an online
simulation

Completion of a paper & pencil test that assesses cogni-
tive skills based on logical reasoning, verbal skills,
and math skills. The test takes place at the company’s
premises. The answers to the questions are evaluated
by company employees

Completion of an online-based test that assesses cogni-
tive skills based on logical reasoning, verbal skills,
and math skills. The test is administered online. The
answers are evaluated in the background by an elec-
tronic analysis system

Completion of a written test with questions about
personal opinions and past experiences to identify per-
sonality traits. The test takes place at the company’s
premises. The answers to the questions are then evalu-
ated by trained psychologists

Completion of various simulated online tasks that
are used to identify personality traits. The test is
administered online. The tasks are evaluated in the
background by an electronic analysis system

324

42

241

63

78

116
42

52

61

25

34
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Table 7 (continued)

Type of selection method Selection method

Description

n (Study 2)

Interview Structured interview Structured face-to-face interview

Structured personal video interview

Structured video-based interview

Structured video chatbot interview

Unstructured interview Unstructured face-to-face interview

Unstructured personal video interview

Unstructured video chatbot interview

Personal interview with employees at the company’s
premises. The interview is clearly structured and
is conducted using an interview guide. After the
interview, employees evaluate the applicant’s answers
and make a recommendation for hiring or rejecting
the applicant

Interview via an online video conferencing system (e.g.,
Skype) with company employees. The interview is
clearly structured and is conducted using an interview
guide. After the interview, the employees evaluate the
applicant’s answers and make a recommendation for
hiring or rejecting the applicant

Online-based video interview without the participation
of company employees. The interview is recorded
using a webcam, is clearly structured, and the ques-
tions are presented to the applicant successively on
the screen following an interview guide. After the
interview, the applicant’s answers in the video are
evaluated by an electronic analysis system, which
makes a recommendation for hiring or rejecting the
applicant

Online interview with an animated video chatbot
without the participation of company employees. The
interview is clearly structured following an interview
guide. After the interview, the applicant’s answers
in the video are evaluated by an electronic analysis
system, which makes a recommendation for hiring or
rejecting the applicant

Personal interview with employees at the company’s
premises. The interview is a casual conversation
without a clear structure. The interview is mainly
used to evaluate the applicant’s personality. After the
interview, employees evaluate the applicant’s answers
and make a recommendation for hiring or rejecting
the applicant

Interview via an online video conferencing system (e.g.,
Skype) with company employees. The interview is
a casual conversation without a clear structure. The
interview is mainly used to evaluate the applicant’s
personality. After the interview, employees evaluate
the applicant’s answers and make a recommendation
for hiring or rejecting the applicant

Online interview with an animated video chatbot
without the participation of company employees.
The interview starts with a predefined question (e.g.,
“Tell us about yourself”) and the chatbot analyzes the
conversation flow (by relying on artificial intelligence)
and asks follow-up questions based on the applicant’s
answers without a predefined structure. The interview
is predominantly used to evaluate the applicant’s per-
sonality. After the interview, the applicant’s answers
in the video are evaluated by an electronic analysis
system, which makes a recommendation for hiring or
rejecting the applicant

147

34

190

39
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Appendix 2

Table 8 Study 1: Verbal descriptions of all selection methods

To apply for a job at a company, you need to pass through the following selection process:

Selection methods with low degrees of digitalization

Application and screening You need to upload your written curriculum vitae, which covers a list of your previous academic and professional
history as well as your competencies, to the company ‘s career portal

Assessment After a positive evaluation of your written curriculum vitae, you need to fulfill a job-relevant task within the course
of a work sample test at one of the facilities of the company

Interview After a positive evaluation of the work sample test, you need to participate in a personal (face-to-face) interview
with employees of the company at one of the company’s facilities. The interview is a casual conversation without
a prescribed structure. It primarily serves the purpose of evaluating your personality. After the interview, the
employees of the company evaluate your answers and make an acceptance or rejection recommendation

Selection methods with high degrees of digitalization

Application and screening You need to upload a link to your social media profile (e.g., LinkedIn, Xing), which covers a list of your previous
academic and professional history as well as your competencies, to the company’s career portal

Assessment After a positive evaluation of your social media profile, you need to fulfill a job-relevant task within the course of an
online-based work sample simulation

Interview After a positive evaluation of the work sample simulation, you need to participate in an online-interview with an
animated video-chatbot and no involvement of employees of the company. The chatbot analyzes the conversation
(via artificial intelligence) and asks questions based on your answers without a prescribed structure. It primarily
serves the purpose of evaluating your personality. After the interview, an electronic analysis system evaluates your
answers and makes an acceptance or rejection

Appendix 3
Table 9 Means, standard deviations, and correlations of all selection methods for innovativeness and procedural justice
Model 1 Model 2
Selection method Innovativeness Procedural Justice
n M SD r M SD r
Application and ~ Written curriculum vitae 324 2.97 1.41 —0.06 5.50 1.20 0.07
screening Social media profile 42 3.25 1.25 0.07 5.16 1.73 —-0.10

Motivational letter 241 3.04 1.39 0.07 5.50 1.18 0.03
Motivational video 11 5.09 1.19 0.28%* 4.85 1.75 —-0.10
References from personal contacts 63 3.25 1.27 0.09 5.20 1.21 —0.11%
Social media profile of personal contacts 8 3.79 2.15 0.09 5.33 1.51 -0.02
Biographical data questionnaire 78 3.19 1.39 0.08 5.54 1.06 0.03
Web crawler for collecting biographical data 10 3.60 1.10 0.08 5.07 1.37 —0.06

Assessment Work sample at the company’s site 116 2.90 1.29 -0.04 5.39 1.25 —0.06
Online-based work sample simulation 42 3.92 1.35 0.25%%* 522 1.31 —0.08
Paper & pencil test to assess cognitive skills 52 3.15 1.21 0.05 5.26 1.18 —0.08
Online-based test to assess cognitive skills 61 3.82 1.50 0.28%%* 5.11 1.23 —0.15%%*
Paper & pencil test to assess personality 25 3.23 1.19 0.05 5.35 1.24 -0.03
Online-based test to assess personality 34 3.80 1.40 0.20%* 5.00 1.15 —0.14%*

Interview Structured face-to-face interview 147 3.14 1.42 0.10 5.40 1.17 —-0.06
Structured personal video interview 34 3.68 1.27 0.17%* 5.53 1.31 0.01
Structured video-based interview 8 3.79 0.83 0.09 3.79 1.75 —0.22%%
Structured video chatbot interview 1 4.67 - 0.07 333 - —0.10
Unstructured face-to-face interview 190 2.66 1.30 —0.26%* 5.69 1.07 0.19%%*
Unstructured personal video interview 39 3.26 1.49 0.07 5.62 1.21 0.04
Unstructured video chatbot interview 1 3.00 - 0.00 3.33 - —-0.10

#p < 0.05, **p < 0.01
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