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Assessment of cognitive flexibility in personnel selection:
Validity and acceptance of a gamified version
of the Wisconsin Card Sorting Test

Bjorn E. Hommel | Regina Ruppel | Hannes Zacher

Leipzig University, Institute of Psychology—

Wilhelm Wundt, Leipzig University, Leipzig, Abstract

Germany The present study contributes to the emerging field of gamification in personnel
Correspondence selection by examining validity and acceptance of the Gamified Set-Shifting Task
Bjérn Hommel, Institute of Psychology— (GSST), which is based on a well-established neuropsychological test of cognitive
Wilhelm Wundt, Leipzig University, N . . .

Neumarkt 9-19, Leipzig 04109, Germany. flexibility, the Wisconsin Card Sorting Test (WCST). Results based on a sample of
Email: bjoern.hommel@uni-leipzig.de 180 participants in an online study provided preliminary support for construct and

criterion-related validity. The GSST was better accepted among test-takers than
both the WCST and a cognitive ability test. Overall, the findings suggest that the
GSST may be an attractive and valid method to assist organizations in selecting

employees who are able to adapt to changing environments.
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Practitioner points

e Cognitive flexibility—adapting to new, changing, and unexpected circumstances—
may become increasingly important in modern work environments.

e We redesigned a neuropsychological test into a gamified instrument for means of
measuring applicants' cognitive flexibility.

e Game scores are positively associated with academic performance and
self-reported adaptability.

e Study participants appeared to prefer the gamified tool over traditional means of
personnel selection.

1 | INTRODUCTION novel demands, make decisions in the face of uncertainty, and cope

with unexpected challenges (Pulakos et al., 2000). At the same time,
Recent changes in the nature of work require that employers reassess employees are increasingly expected to switch seamlessly between
the modus operandi of their personnel selection procedures. In a fast- different job roles, tasks, organizations, and even occupations (Eby
changing knowledge economy, employees need to adapt quickly to et al., 2003). To ensure sustained firm performance, organizations
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need a workforce with the necessary capacities to efficiently deal
with ongoing transformation (Pulakos et al., 2006). For this reason,
adaptability and flexibility have been widely acknowledged as key
transversal skills that play a vital role in the long-term success of
employees and, in turn, organizations (Griffin & Hesketh, 2003). To
keep up with the demands of today's dynamic and diverse work-
places, personnel selection researchers and practitioners need to
reconsider what and how to assess in the 21st century
(Ployhart, 2006).

Addressing the “what” question, research has tried to reveal the
constructs that underlie adaptable and flexible behaviors (e.g.,
Ployhart & Bliese, 2006; Pulakos et al., 2006). Thereby, cognitive
flexibility has been identified as one central capacity that may be
particularly predictive in this regard (Laureiro-Martinez et al., 2009;
Pulakos et al., 2006). Cognitive flexibility is the ability to adjust cog-
nitive processing strategies in response to new, changing, and un-
expected circumstances, conditions, and situations (Cafas
et al., 2003). It is a central part of the executive functions that enable
people to adapt successfully to environmental changes through
mental set shifting and through overcoming automatic responses
(Diamond, 2013). Cognitive flexibility has been recognized as one of
the most important job skills as it helps individuals to efficiently deal
with the challenges of the modern workplace (World Economic
Forum, 2016).

Cognitive flexibility can be assessed with a variety of neu-
ropsychological tests, the most prominent being the Wisconsin Card
Sorting Test (WCST; Heaton et al., 1993). In this task, participants
have to sort a series of cards according to different rules and alter
their strategy when the rules change unexpectedly. Typically, in-
dividuals who are less cognitively flexible struggle to adjust to
changing rules, while those with higher aptitude can quickly switch
their mode of thinking between an efficiency-driven adherence to a
given rule and the exploration of new approaches (Anderson
et al., 1991). As this task was originally designed for clinical use to
detect executive dysfunction, its suitability for assessing performance
in a personnel selection context has yet to be investigated.

To evaluate the utility of a potential selection method, two
aspects need to be considered: First, an assessment method must be
a valid tool for predicting future work performance and, second, a
selection test must be perceived favorably by job candidates
(Moscoso et al., 2017). However, traditional selection tests often fail
to meet both requirements of high validity and positive applicant
reactions. Psychological tests, and cognitive ability tests in particular,
are known to be the best predictors of future job performance
(Schmidt & Hunter, 2004), but are often not well received by job
candidates due to their abstract design that is not context-derived
(Hausknecht et al., 2004; Kersting, 2008). How applicants perceive
and react to the selection process significantly impacts critical out-
comes, such as employer attractiveness and candidates' intentions to
accept a job offer (for an overview, see Ryan & Ployhart, 2000). In
general, organizations with a more positive reputation have a com-
petitive advantage in attracting and selecting talented applicants

(Smither et al., 1993). This is particularly relevant today as tight labor
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markets in knowledge-based, service, and technical occupations give
job seekers considerable choice between employers (Ployhart, 2006).
Therefore, organizations not only need to reconsider what skills to
assess within personnel selection, but also which selection methods
to use.

To stand out and to offer candidates a more enjoyable selection
experience, organizations have recently begun to implement novel
technologies and innovative tools in their selection process. One of
the biggest trends in this context is the use of gamified assessments
(GAs) and serious games (Woods et al., 2020). In general, gamifi-
cation refers to the integration of game design elements into a
nongame context (Deterding, Sicart, et al., 2011). With regard to
personnel selection, this entails enhancing traditional psychometric
assessments by adding game design elements or developing stand-
alone games that can measure job-relevant skills and abilities
(Armstrong et al., 2016). These GAs are expected to be superior to
traditional selection methods as they may increase the quality and
accuracy of measurement, while improving the candidate experi-
ence (Landers, 2015).

The present study was designed to investigate a new GA of
cognitive flexibility based on the WCST. The Gamified Set-Shifting
Task (GSST) builds upon the fundamental principles of the WCST
and includes typical game design elements like collecting points, a
performance graph, and storytelling (Sailer et al., 2017). Moreover,
the abstract content of the original task has been replaced with a
work-specific simulation. Instead of sorting cards according to sti-
mulus attributes (i.e., color, shape, object count), the GSST requires
participants to match products to target groups according to their
priorities (e.g., channel of communication, pricing, product design).
Similar to the WCST, the gamified version aims to measure cognitive
flexibility as it requires test-takers to switch between adherence to
a sorting strategy that works and exploring another approach as
soon as the target groups' priorities change unexpectedly. The ob-
jective of this study is to explore the suitability of this new GA as a
potential selection method by examining construct and criterion-
related validity. Additionally, we explore its acceptance amongst
test-takers as compared to the traditional WCST and a cognitive
ability test.

This study contributes to the literature by taking the first steps to
examine a new GA that was designed to assist organizations in se-
lecting the most talented employees for an era of change, while im-
proving applicant perceptions at the same time. More generally, this
study will provide insights into whether combining a well-established
psychological test with modern game technology has the potential to
create selection methods with incremental value above and beyond
traditional assessment formats. Moreover, this study makes an im-
portant contribution to the literature on gamification in personnel
selection. Despite their growing popularity and prevalence in prac-
tice, research on this topic is still scarce (Woods et al., 2020).
Therefore, several scholars have emphasized the need for empirical
investigation of gamified selection methods, in particular regarding
their validity and applicant reactions (e.g., Armstrong et al., 2016;
Fetzer et al., 2017). By examining the GSST with regard to both of
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these aspects, this study complements the small body of evidence on

the application of gamification in personnel selection.

2 | COGNITIVE FLEXIBILITY

Cognitive flexibility has been defined as the ability to adjust cognitive
processing strategies in response to new, changing, and unexpected
circumstances, conditions and situations (Cafas et al., 2003). It en-
ables people to switch from one activity to another, to consider
multiple perspectives, to find new solutions to a problem, and to face
novel conditions in the environment (Dajani & Uddin, 2015;
lonescu, 2012). In contrast, individuals who are cognitively inflexible,
struggle to adapt their strategies when situations change and,
therefore, tend to get stuck in habitual patterns (Morris &
Mansell, 2018). The ability to shift cognitive sets is a key property of
efficient executive functioning and has been found to be different
from cognitive abilities (Friedman et al., 2006). Research in the field
of neuroscience has revealed that cognitive flexibility encompasses
several cognitive processes, such as attention shifting, conflict
monitoring, and knowledge representation (Cafas et al., 2006;
lonescu, 2012). The ability to flexibly update mental sets further
builds upon inhibitory control and working memory and, accordingly,
constitutes the basis for higher-level executive functions, such as
reasoning, problem-solving, and planning (Diamond, 2013).

As working conditions become increasingly dynamic and complex
in the information age, the ability to adapt thoughts and behaviors
according to changing context requirements becomes particularly
relevant for work success (Pulakos et al., 2006). In this regard, the
World Economic Forum (2016) recognized cognitive flexibility as one
of the most important contemporary job skills. In an era of fast
change and uncertainty, individuals who are flexible in their mental
processing can maintain high levels of performance, whereas a lack of
this skill likely leads to stagnation and failure. Indeed, empirical stu-
dies found that performance in complex and dynamic tasks is not
dependent on a person's repertoire of strategies or the ability to
execute a strategy, but on the capacity to flexibly switch strategies in
response to changing conditions (Reder & Schunn, 1999; Schunn &
Reder, 2001). Cognitive flexibility has also been identified as a crucial
managerial capability since it enables managers to deal with complex
problems by switching between fast, automatic and more deliberate,
conscious cognitive processing (Laureiro-Martinez & Brusoni, 2018;
Laureiro-Martinez et al., 2009). In this context, cognitive flexibility
has been referred to as “the ability of understanding when to rely on
habits versus when to explore new courses of action” (Laureiro-
Martinez & Brusoni, 2018, p. 1031). Moreover, empirical evidence
demonstrated a link between higher levels of this capacity and im-
proved strategic decision-making performance (Laureiro-Martinez &
Brusoni, 2018).

The evidence described above highlights the significance of
cognitive flexibility for individual job performance as well as its
potential role regarding long-term success at an organizational level.

To secure a sustainable competitive advantage, employers should

actively recruit and hire employees who not only possess profes-
sional expertise, but who are cognitively flexible at the same time.
Although research on cognitive flexibility and related constructs, such
as adaptability, also exist in the context of human resource man-
agement and the fields of organizational and vocational behavior
(e.g., Ployhart & Bliese, 2006; Pulakos et al., 2000; Savickas &
Porfeli, 2012), no gamified aptitude measurements have yet been
established.

An easy and cost-efficient option for assessing cognitive
flexibility in the context of employee selection would be the use of
self-report-methods. While frequently used in behavioral research
and practice, these formats suffer from various drawbacks, such
as acquiescence (Bentler et al., 1971), social desirability bias
(Edwards, 1953), or deceptive response styles. Donovan et al.
(2003) found the latter to be highly prevalent in a study among job
applicants, where 50% of the respondents admittedly exaggerated
desirable traits, while 30% indicated that they had supplied com-
pletely false or fabricated responses. In contrast, performance-
based measures may be the preferable option, as they do not rely on
applicants' introspective abilities and are not prone to intentional
distortions by “faking-good.” There are several standardized neu-
ropsychological tests to measure cognitive flexibility that are fre-
quently used in clinical psychology. Typically, these tasks involve
some sort of switching between tasks or principles according to
changing rules. The oldest and most well-researched paradigm for
this purpose is the WCST (Heaton et al., 1993), which is commonly
used as a test of prefrontal cortex function. In this test, cards need
to be sorted by color, shape, or object count. Through trial and
error, test-takers have to determine the correct sorting rule based
on feedback they receive (i.e., correct/wrong) and must flexibly
switch strategy whenever the sorting rule changes (Stemme
et al.,, 2007). Beyond cognitive flexibility, the WCST also taps into
conceptual problem-solving skills, decision-making, and the ability
to learn from feedback, as well as to modify wrong strategies and to
inhibit incorrect action impulses (Heaton et al., 1993). Since the
WCST was originally developed for clinical populations, it is unclear
whether it would be appropriate for measuring performance among
healthy individuals in the context of personnel selection. Possibly,
this test would be too easy for this purpose, which could result in
reduced motivation amongst applicants and limited discriminatory
power in determining interindividual differences, as ceiling effects
become increasingly likely (Laureiro-Martinez & Brusoni, 2018).
Another potential drawback could be that job candidates usually
react poorly to psychological tests in personnel selection as has
been shown repeatedly in previous work (e.g., Gilliland, 1993;
Hausknecht et al., 2004). This, in turn, can result in the withdrawal
of applicants (Ryan et al., 2000), thereby diminishing the utility of a
selection procedure. It appears that traditional methods often face
tradeoffs between quality gains in measurement and losses in ap-
plicant acceptance (Benit & Soellner, 2012). By employing a
gamification-approach, the study aims to overcome these limita-
tions yielding a performance-based measure of cognitive flexibility

with appropriate difficulty for the context of personnel selection.
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3 | GAMIFICATION IN PERSONNEL
SELECTION

Gamification is used as an umbrella term comprising a variety of
techniques inspired by research in game design and generally refers
to the integration of game design elements into nongame contexts
(Deterding, Dixon, et al., 2011; Seaborn & Fels, 2015). The primary
idea is to take advantage of the motivational nature of games to
enhance the effectiveness of existing methods. By tapping into
people's natural desire for competition and achievement, gamifica-
tion promises to encourage participation, to increase productivity
and, thus, to improve the quality and quantity of outcomes in any
domain. Over the past few years, gamification has been increasingly
applied within a variety of areas, including work, education, training,
marketing, healthcare, wellness, and sustainability (Koivisto &
Hamari, 2019; Seaborn & Fels, 2015). More recently, researchers and
practitioners within the field of human resource management and
industrial and organizational psychology have recognized gamifica-
tion as a promising tool to improve recruitment and personnel se-
lection. The central goal of using gamification within this context is to
make the selection procedure more enjoyable while increasing the
quality of measurement at the same time (Armstrong et al., 2016).

Game principles may be implemented in the employee selection
process in various ways. For one, traditional selection and methods,
such as personality questionnaires and situational judgment tests, can
be enhanced by integrating game design elements and are then re-
ferred to as gamified assessments (e.g., Georgiou et al., 2019; Landers
et al., 2020). In contrast, serious games are mainly used in educational
and training settings and aim to modify target behaviors rather than
to assess trait-level information (Connolly et al., 2012; Sanchez &
Langer, 2020).

In this article, we use the term GA as a general term for different
kinds of assessments that include game design elements with the aim

of improving traditional selection formats.

3.1 | Current prevalence of GAs in research
and practice within personnel selection

To draw on the proposed benefits of GA, a growing number of large
companies have started to implement game-like assessments in their
recruitment process (Armstrong et al., 2016; Buil et al, 2020).
Moreover, several third-party recruitment and assessment companies
have developed a series of short games that intend to measure in-
game performance and predict job-relevant behaviors. However,
despite the rising popularity and use of gamified recruitment and
selection in practice, empirical evidence regarding the validity and
appropriateness of these new methods is still very limited (Armstrong
et al., 2016; Woods et al., 2020). Hence, scholars have emphasized
the need for published research about GAs in personnel selection so
that research does not fall behind practice (Hawkes et al., 2017). It
has been pointed out that future research should focus on criterion-

related validity studies, in particular those investigating incremental
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validity compared to traditional selection methods (Fetzer
et al., 2017) as well as on applicant reactions (Armstrong et al., 2016;

McCarthy et al., 2017).

3.2 | Criterion-related validity of GAs

It has repeatedly been suggested that GAs and serious games can
improve the prediction of future work performance above traditional
selection methods (e.g. Armstrong et al., 2016; Fetzer et al., 2017).
First, GAs may be able to obtain higher quality information about job
candidates compared to self-report methods. By mimicking work-
related tasks, they can elicit and directly measure job-relevant
behaviors instead of relying on accurate self-reflection of job candi-
dates (Landers, 2015). Thus, similarly to work-sample assessments,
they can reduce inferential leaps and improve the prediction of job
performance (Fetzer et al., 2017). Second, the quality of measure-
ment may also be increased compared to cognitive tests due to
motivational benefits of gamification. Game features are expected to
induce levels of engagement and immersion that are similar to a state
of flow (Csikszentmihalyi, 1990) and, thus, to distract applicants from
the fact of being assessed (Fetzer et al., 2017). In this way, GAs may
evoke less applicant tension typically associated with selection tests
(Collmus et al., 2016). With decreased anxiety, the accuracy of as-
sessments should be improved as test results are less contaminated
in high-stake situations (Hausknecht et al., 2004). In line with this,
empirical evidence suggests that GAs are associated with higher
motivation and lower anxiety compared to traditional assessments
(Godollei Lappalainen, 2017).

3.3 | Applicant reactions to GAs

Personnel selection can only be effective and financially worthwhile
with a sufficient quantity of applicants (Ployhart, 2006). Thus, an-
other important reason why organizations are using GAs in their
selection process is to create a more fun and appealing experience
for job candidates. In this way, companies hope to attract a wider
pool of job candidates, enhance their employer image and positively
influence applicants' job pursuit behaviors (Armstrong et al., 2016;
Chow & Chapman, 2013; Fetzer et al., 2017).

The far-reaching significance of applicant reactions to the se-
lection process has been investigated extensively within personnel
selection research in the past decades. The realization has been that
not only companies choose their employees, but job seekers also
place ever higher demands on their future employers (Rynes, 1993).
Gamification is a design method that has already been successfully
applied within various work domains to make existing tasks more
enjoyable (Cardador et al., 2017). In the same way, it is assumed that
the implementation of game principles to assessment methods will
provide a more positive experience for candidates (Landers, 2015).
For example, it has indeed been shown that gamified surveys are

rated as more enjoyable by respondents than the non-gamified
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versions (Guin et al., 2012; Mavletova, 2015). However, it is im-
portant to consider that, in a high-stake context such as personnel
selection, job candidates are not primarily seeking a fun and en-
tertaining experience, but rather value criteria such as the perceived
fairness of an assessment method. For this reason, researchers have
asked for empirical studies that examine applicants' perception of
gamified personnel selection methods more carefully (Armstrong
et al., 2016; McCarthy et al., 2017).

To yield benefits that exceed traditional methods, new technol-
ogies for personnel selection like GAs must be developed in align-
ment with these findings from decades of applicant reactions
research. Therefore, they should not only be created with the in-
tention of making selection tools simply more enjoyable, but also
ensuring that applicants will perceive them as fair and appropriate

methods for selection purposes.

4 | DEVELOPMENT OF THE GAMIFIED
SORTING TEST

The WCST was developed to test neurologically impaired patients
and is therefore not an appropriate tool for personnel selection. Due
to the profound differences between both target groups, those of
patients and those of applicants, we deemed it necessary to develop
a new paradigm for measuring cognitive flexibility. The objective of
the present study is to investigate a newly developed GA with regard
to its validity as well as test-takers' acceptance of it, thus addressing
the present research-practitioner gap. The GSST incorporates several
game design elements as defined within the taxonomy of game de-
sign elements by Sailer et al. (2017). First, the test was embedded in a
narrative context of a fictive marketing agency where the player is
welcomed as the new marketing director and is requested to carry
out their first work task. We employed storytelling in the GA to evoke
immersion, meaning, and explicit calls for action. Meaningful stories
can inspire and motivate test-takers, especially when the story is
aligned with their personal interests (Nicholson, 2015). Furthermore,
by displaying points collected by the player, participants are provided
with immediate feedback and reward (Sailer et al., 2013). Adding
points to an assessment has been found to positively affect en-
gagement, motivation, and overall performance (Papastergiou, 2009;
Seaborn & Fels, 2015; Koivisto & Hamari, 2019). For a similar pur-
pose, we added a performance graph to the GA which graphically
represents a player's progression during the game. According to
motivational theory, this promotes a mastery orientation, which fa-
cilitates learning and improvement (Sailer et al., 2013). Altogether,
point systems, performance graphs, and narrative stories address
human needs for achievement, competence, curiosity, and over-
coming challenges that increase extrinsic as well as intrinsic motiva-
tion (Seaborn & Fels, 2015).

The GSST follows the same fundamental principles as the short
version of the WCST (WCST-64; Kongs et al., 2000). Both tests in-
volve the sorting of 64 objects according to changing rules. Partici-

pants are not told how to match them, but have to infer the correct

rule based on the feedback (i.e., wrong/right) they receive after each
trial. After a certain number of consecutive correct trials, the rule
changes without notice and subjects need to be flexible to adjust
their strategy. Although, instead of matching cards to reference cards
based on stimulus attributes (i.e., shape, color, object count) the GSST
requires the matching of products to target groups according to their
preferences (e.g., channel of communication, product category, pri-
cing). Also, the GSST includes a few modifications aimed at increasing
the task difficulty since it is designed for a nonclinical population. For
this purpose, it entails an increased number of possible sorting rules
(5 instead of 3) as well as a higher frequency of rule changes (after 7
instead of 10 consecutive correct trials).

We conducted a pilot study to explore the clarity of instructions,
test difficulty, as well as test-takers reactions. In total, nine partici-
pants took part in this study. Target groups and products were
printed out as paper cards and the game was carried out in a paper-
based manner. The GSST results of the pre-study showed a high
variability between the participants, thus indicating an appropriate
difficulty level.

41 | Development of hypotheses

411 | Construct validity

To investigate convergent validity, WCST scores as well as GSST
scores were compared with a self-reported adaptability measure.
Adaptability is defined as the ability to adjust one's thoughts and
behaviors to effectively respond to uncertainty, as well as new
circumstances, conditions and situations (Martin et al., 2012). Both
adaptability and (cognitive) flexibility are widely acknowledged as
key competencies for today's employees (Griffin & Hesketh, 2003).
The two constructs are often used in conjunction or inter-
changeably because their definitions overlap considerably and both
lack a clear conceptualization in psychological literature (Pulakos
et al., 2000). However, building on research within the cognitive
sciences, it has been suggested that cognitive flexibility may be a
cognitive micro-foundation that underlies human adaptability
(Laureiro-Martinez & Brusoni, 2018). Flexible cognition may enable
adaptive behavior in that it helps individuals to adjust their mental
models following changes in the environment (Deék, 2004). Indeed,
empirical evidence indicates that higher levels of cognitive flex-
ibility relate to improved adaptive decision-making in well-
structured and ill-structured problems (Laureiro-Martinez &
Brusoni, 2018). Similarly, the WCST in the original and the gamified
version involves making decisions in the face of inherent ambiguity
and adjusting to changing demands, which is at the core of both
cognitive flexibility and adaptability (Deak, 2004). Thus, we assume
that there will be a positive relationship between WCST and GSST

scores and adaptability.

Hypothesis 1 - Both the (a) WCST score and (b) GSST score relate
positively to adaptability.
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41.2 | Criterion-related validity

Next, we hypothesize that the WCST as well as the newly developed
GSST have criterion-related validity in regard to two academic per-
formance measures. Academic performance relates to job perfor-
mance (Roth et al., 1996) and is usually measured with student grades
or grade point average (GPA). A large body of literature demonstrates
that the ability to switch flexibly between modes of thought relates
to skills that overlap with or affect those required to succeed in an
academic or work context. It has been shown that cognitive flexibility
is associated with learning (Deak, 2004), multitasking (lonescu, 2012),
2013), (Reiter-

Palmon, 2003), problem-solving, and decision-making (Laureiro-

creativity (Figueroa & Youmans, leadership
Martinez & Brusoni, 2018), thus suggesting broad implications for
academic and work achievement. As a classic neuropsychological
test, the WCST has been primarily validated for its ability to detect
executive dysfunction and barely for its utility as an ecological in-
strument to predict performance. However, a number of studies in-
dicate that the WCST is predictive of academic achievement
(Kercood et al., 2017), work behavior (Ready et al., 2001), work-
related skills, and occupational status (Kibby et al., 1998).

The WCST and the GSST require test-takers to recognize and
follow abstract rules, learn from feedback, and flexibly adjust their
strategy when the rules change unexpectedly. In this way, this task
might simulate some of the fundamental characteristics of today's
complex and dynamic environments and tap into the same abilities
that are necessary to thrive in the face of changing demands. Stu-
dents constantly need to shift between subjects, come up with dif-
ferent approaches to solve complex problems, and choose
appropriate strategies for various assignments. For this reason, the
assumption can be made that individuals who struggle to be flexible
in this way in real-life situations will experience comparable diffi-

culties when performing the WCST as well as in the GSST.

Hypothesis 2 - Both the (a) WCST score and (b) GSST score relate
positively to academic performance.

41.3 | Acceptance
Besides validity, applicant reactions are the second important aspect
that determines the utility of a selection method (Moscoso
et al.,, 2017). Meta-analytic findings have shown that psychological
tests, and cognitive ability tests in particular, are often categorized as
unfavorable in the perspectives of applicants due to their abstract
design (Gilliland, 1993; Hausknecht et al., 2004). It is expected that
gamified selection methods will improve applicant reactions (e.g.,
Armstrong et al., 2016; Landers, 2015). Thus, we assume that test
acceptance for the newly developed GA will be higher than for the
WCST and a cognitive ability test.

First, the GSST includes points, a performance graph, and
storytelling as game elements that relate to a player's desire for

competence and achievement, which in turn increase extrinsic as well
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as intrinsic motivation (Sailer et al., 2017; Seaborn & Fels, 2015).
Empirical work investigating applicant reactions to GAs is still limited
(Armstrong et al., 2016). However, a number of studies have de-
monstrated that the implementation of game elements to a survey
leads to more positive test-taker evaluations as compared to the
original version (Guin et al., 2012; Mavletova, 2015). Moreover, the
GSST simulates a work scenario in which individuals are required to
perform a job-related task. In this way, this task may not only be more
engaging and fun, but participants may also perceive it to be more
suitable and fairer for the purpose of selection. In contrast to the
WCST, the GSST no longer involves sorting cards but the matching of
products to target groups, integrated in a fictive scenario within a
marketing agency. Thus, the GSST replicates a real-life work scenario
and may appear more closely related to actual work requirements.
Recent studies have shown that simply changing the abstract design
of a GMA test to a work-related design resulted in higher face validity
(Benit & Soellner, 2012; Krumm et al., 2011). In turn, higher levels of
face validity and job-relatedness have proven to be the most im-
portant aspects that drive overall fairness perception and test ac-
ceptance (Hausknecht et al., 2004; Ployhart, 2006). Consequently,
we assume that the new GA will be rated more positively than the

original WCST and a cognitive abilities test.

Hypothesis 3 - Test-takers' acceptance for the GSST will be higher than
for the WCST and a cognitive abilities test.

We further hypothesize that the congruency between the GSST
and the advertised job position will increase test acceptance. Con-
gruency is given when the story-context of the GSST matches the
domain of the advertised position (i.e., marketing). Previous work has
shown that selection methods that are clearly relating to a specific
job position are rated most favorably (Hausknecht et al., 2004). As
the assessment content of the newly developed GA is embedded in a
fictive marketing context, we assume that its test acceptance will be
highest when it is used as a selection test with regard to a position in
the area of marketing.

Hypothesis 4 - Congruency between the GSST and the advertised job

position will positively relate to test acceptance.

5 | METHOD

5.1 | Participants and procedure

Data for this study came from 181 participants in Germany. One
participant was excluded because their self-reported grades were
based on a different grading system and thus their academic per-
formance measures could not be used for the analysis. The final
sample included 123 (68.3%) female and 57 (31.7%) male partici-
pants. Mean age was 27.15 years (SD = 7.58) and ranged from 19 to
58 years. More specifically, 144 participants (80%) were 30 years or
younger, and 36 participants (20%) were older than 30. In terms of
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highest level of education achieved, one (0.6%) participant had a
general education degree, one (0.6%) had a middle school degree,
four (2.2%) had completed vocational training, 96 (53.3%) had a
high school degree, 76 (42.2%) had a university degree, and two
(1.1%) indicated to have another not further specified degree. Re-
garding their current state of employment, the largest part of the
sample (N =145) were students, the majority of whom were en-
rolled in undergraduate or postgraduate psychology (N =113). The
remaining sample included 20 (11.1%) employees, two (1.1%) civil
servants, six (3.3%) self-employed, three (1.7%) unemployed par-
ticipants and four (2.2%) who indicated “other” as their current
state of employment.

Data was collected over a 12-week period via a web-based
survey. Participants were recruited via online advertisement posted
on social networking websites such as Facebook, LinkedIn, Xing, and
Social Science Survey. Students enrolled in psychology courses re-

ceived ungraded course credit for their participation.

5.2 | Measures

5.2.1 | The Wisconsin Card Sorting Test

The WCST used in this study was an adaptation, based on the WCST
from PsyToolkit (Stoet, 2017; www.psytoolkit.org). Since the avail-
able version of the WCST on this platform slightly differs from the
traditional principles of the WCST (Heaton et al., 1993) two adjust-
ments were made, so that the administration of the online WCST was
equivalent to the original test. The number of trials was increased to a
number of 64 (the WCST version on PsyToolkit only has 60 trials) and
the changing of selection criteria was adjusted so that the rule
changes every time the test-taker has completed 10 consecutive
correct trials (in the WCST on PsyToolkit the classification rule
changes every 10 cards). Against a black background, the four re-
ference cards (one red circle, two green triangles, three blue crosses,
and four yellow stars) were displayed at the top of the screen (see
Figure 1). At the bottom of the screen, the response cards were
presented one at a time. Participants were instructed to match a
series of response cards with one of the four reference cards without
being told how to sort them. Through trial and error, subjects had to
infer the correct sorting criterion (object count, color, or shape) based
on the feedback (correct/incorrect) they received after each trial.
After 10 consecutive correct selections the sorting criterion changed
without warning and participants had to learn and apply the new rule
to sort the cards. The final test score consisted of the total number of
correct trials, which represents the ability to recognize and adhere to
a sorting rule as well as the flexibility to switch to a new rule after the
sorting criteria changes. Incorrect attempts were penalized by cov-
ertly subtracting a point from the participant's score, without dis-
playing the current score to the participant. Thus, higher scores
indicate higher levels of cognitive flexibility. In total, there are six
different scores that can be derived from this task; however, research

on the psychometric properties of this test found that there is

FIGURE 1 The Wisconsin Card Sorting Test

substantial redundancy between them and therefore their calculation

is unnecessary (Bowden et al., 1998).

5.2.2 | The Gamified Set-Shifting Task

As described earlier, the GSST follows the same fundamental prin-
ciples as the original WCST but incorporates game elements (i.e.,
points, performance graph, storytelling), a higher degree of difficulty
as well as a work-related design. Instead of matching cards according
to the attributes shape, color and object count, test-takers had to
match products to target groups according to common
characteristics.

The game starts with a fictive employee of a marketing agency
welcoming the participant in the team and congratulating them to
their new position as marketing manager. He instructs the subject to
the goal of implementing a new marketing strategy to reduce costs
and improve the efficiency of marketing campaigns for consumer
products. After this brief introduction, the game interface is in-
troduced (see Figure 2). The consumer products are presented in a
market stand one at a time on the right side of the screen and five
target groups are represented by five avatars. Participants start with
a budget of €10,000 and are tasked with maximizing profits by cor-
rectly assigning products to one of the five target groups. As in the
WCTS, the correct matching rule is not revealed to the subject. Each
target group is receptive to one attribute of the consumer product
(e.g., pricing) until the target attribute changes. At first, it would be
plausible to match a product to any of the five avatars. The partici-
pant has to infer which of the attributes the target groups currently
are receptive to, based on the feedback they receive after each trial.
Each time a consumer product is matched in accordance with the
current underlying rule, visual and auditory reward cues are played
(i.e., an exploding confetti cannon, accompanied by the sound of a
fanfare) and the participant is notified that their balance increased by
€500. Unsuccessful trials are penalized by subtracting €500 from the
players' score. After seven correct consecutive matches, the under-
lying rule changes and the participant has to adapt by abandoning the
previous strategy in favor of a new approach. The current game score
(account balance) is displayed at the bottom right of the screen
during the entire gameplay, as well as a performance graph that

indicates the progress over previous trials. After completing all
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FIGURE 2 Game interface of the Gamified Set-Shifting Task. Participants were instructed to match 64 products one after another to one of
the five target groups. Test-takers had to infer the correct sorting rule based on the feedback from previous trials. The current game score as

well as a performance graph is displayed in the bottom right corner

64 trials, the final game score is displayed. Analogous to the WCST,
the final game score is based on the total of all correct and incorrect
trials, and thereby operationalizes the ability to detect and respond to
rule changes by adopting new strategies. Note that the scoring me-
chanism for the GSST and the WCST is the same and, although in-
strument scores differ in scaling, both are the result of a linear

function and thus translatable.

5.3 | Cognitive abilities

We included matrix reasoning items from the International Cognitive
Skill Database (ICAR; http://www.icar-project.com; Condon &
Revelle, 2014). These items contain similar stimuli as those used in
Raven's Progressive Matrices, addressing abstract reasoning, and
consist of 3x 3 arrays of geometric shapes with one of the nine
shapes missing. Test-takers are instructed to identify, which of the six
possible response choices will correctly complete the matrix. For
each of the items, participants were asked to choose the right answer
from seven response choices, including the option “| don't know.” We
selected eight out of the 11 available items based on varying levels of
item difficulty. Test-takers were instructed to complete this section
within a time limit of 10 min. Due to low inter-item correlation and
the insufficient reliability (a =.60) in our sample, we refrained from
using data from this instrument in further analyses. Nevertheless, we

used data from test takers' acceptance ratings for this test.

5.3.1 | Acceptance

Participants' acceptance of the assessment methods was measured
with 15 items adopted from a questionnaire developed by Smither
et al. (1993) to examine applicant reactions to selection procedures.
For this study, the original items were translated into the German
language (and back-translated into English by a bilingual person to
increase translation accuracy; see Brislin, 1970) and, wherever ne-
cessary, the word game was substituted for the word examination.
The questionnaire includes items measuring five different aspects of
applicants' reactions to selection methods. The five subscales as
well as item examples are listed in Table 1. The original items used
(Smither et al.,, 1993), as well as the German translation can be
found in Appendix A. Participants were presented with the fol-
lowing instruction: “You have just undertaken a personnel selection
test. Now we are interested in your opinion. Please rate how
strongly you agree or disagree with the following statements.” The
items were rated on five-point Likert scales ranging from 1 (strongly
disagree) to 5 (strongly agree). Cronbach's a for the overall scale

was .90.

5.3.2 | Adaptability

To examine construct validity, the Adaptability Scale (Martin
et al., 2012) was translated into German and back-translated into
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Subscale Items Example item

Face validity 5
to the job

Perceived predictive validity 5

TABLE 1 Acceptance questionnaire:
subscales and example items

The actual content of the examination was clearly related

| am confident that the examination can predict how well

an applicant will perform on the job

Affective reaction 2 | enjoyed the examination to a great degree
Procedural justice 2 Overall, | believe that the examination was fair
Recommendation 1 Based on my experience with the examination | would

encourage others to apply for this job

English by a bilingual person to increase translation accuracy (see
Brislin, 1970); the German version was used in this study (see
Appendix B). In support of structural validity, parallel analysis
(Horn, 1965) suggested a single component structure. Principal
component analysis with oblique rotation indicated good factor
loadings (N =180; A>0.63). This questionnaire consisted of nine
items measuring cognitive (e.g., “| am able to think through a number
of possible options to assist me in a new situation”), behavioral (e.g.,
“l am able to seek out new information, helpful people, or useful
resources to effectively deal with new situations”), and emotional
(e.g., “I am able to reduce negative emotions [e.g., fear] to help me
deal with uncertain situations”) adaptability. Participants were asked
to indicate their agreement on Likert-scales from 1 (strongly disagree)
to 7 (strongly agree) for each item. Previous work has indicated va-
lidity for the one-factor scale through confirmatory factor analysis,
adequate levels of reliability, and invariance in measurement prop-
erties across key participant subgroups (e.g., gender, age; Martin
et al., 2013). Cronbach's a for this scale was 0.87.

5.3.3 | Academic performance

For each participant, academic performance was assessed with two
measures. First, all participants had to indicate the final grade with
which they had graduated from school. Second, working participants
were asked about the final grade of their professional or academic
education, whereas students had to indicate their current GPA. They
were instructed to give an honest and precise estimation of their GPA
in case the actual GPA is unknown to them. The grades awarded in
the German education system range from 1.0 (very good) to 6.0

(insufficient).

5.34 | WOCST experience

WCST experience was measured with a single question asking whether
the participant has already had experience with the Wisconsin Card
Sorting Task. Participants had to select whether they have never heard
about this task (1), have already heard about it (2) or have heard about
and already performed this task (3).

5.3.5 | Computer experience

Computer experience was measured with a single question asking
subjects to rate their level of experience with computers compared to
people of the same age. Participants responded to this item on a scale

from 1 (very low) to 7 (very high).

5.3.6 | Online game experience

Online game experience was measured with a single question asking
subjects to rate their level of experience with online games compared
to people of the same age. Participants responded to this item on a

scale from 1 (very low) to 7 (very high).

5.4 | Study design and procedure

After accessing the study by clicking on the survey link participants were
informed about the purpose and procedure of the study and were asked
to confirm their voluntary participation. Next, they answered questions
concerning demographic data and academic performance, and were then
instructed to imagine that they were applying for a job and had to go
through a selection process in which they would have to perform two
different selection tests. All of the participants then completed the cog-
nitive ability test as the first assessment method and were subsequently
asked to indicate their acceptance of this test. The second selection
method varied between the subjects. One half of the participants per-
formed the WCST and the other half completed the GSST. In both cases,
subjects were asked to evaluate the test afterwards. Finally, all the par-
ticipants completed the Adaptability Scale and answered the questions
regarding prior WCST, computer and gaming experience. Hypothesis 5
stated that the GSST will be judged more favorably by participants if its
context appears relevant for a given purpose. To test this assumption,
participants were told to apply for a position as a Marketing Manager or
as a Customer Service Manager. Since the GSST simulates an environ-
ment in which the player is requested to make strategic marketing de-
cisions, the former condition is congruent with the GSST. We therefore
expected lower acceptance for the Customer Service Manager position,

which is incongruent with the setting of the GSST.
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Thus, the study followed a 2 (WCST/GSST) x 2 (congruent/in-
congruent) x 2 (cognitive ability test/cognitive flexibility test) design
with the first and the second factor being between-subject factors
and the latter a within-subject factor. The allocation to one of the
four resulting experimental conditions occurred randomized after the
participants had accessed the survey.

5.5 | Statistical analyses
To test construct validity, we conducted a correlational analysis between
WCST score and adaptability as well as between GSST score and
adaptability. Concerning the outcome variables, current grade was created
as a composite academic performance measure, including self-reported
current GPA from the n = 145 students and self-reported final grades of
their professional or academic education from the n=35 nonstudent
participants. As a result, we obtained two academic performance mea-
sures (final school grade and current grade) for each participant and
investigated correlations of these measures with WCST score and with
GSST score to determine the criterion-related validity of both tests.
Regarding test acceptance, we conducted one-tailed t tests to
compare average acceptance levels of the different assessment
methods (cognitive ability test, WCST, GSST) within and between
participants. To investigate the effect of gamification on acceptance
we compared GSST acceptance and WCST acceptance between
subjects as well as GSST acceptance with cognitive ability test ac-
ceptance within subjects. Finally, to examine the effect of con-
gruency on acceptance, we computed a one-tailed t test, comparing
GSST acceptance for the congruent study condition with GSST ac-
ceptance in the incongruent study condition. The data that support
the findings of this study are openly available in the Open Science

Framework at https://osf.io/jcdvq/.

6 | RESULTS

6.1 | Descriptive statistics and correlations

Means, standard deviations, intercorrelations, and reliability esti-
mates for the surveyed variables are provided in Table 2. Regarding
academic performance measures, subjects indicated on average very
good final school grades (M =1.74, SD =0.66) and current grades
(M=1.78, SD=0.58). Both academic performance measures were
significantly correlated with each other (r=.35, p <.001).

We observed that GSST score related positively to GSST ac-
ceptance (r=.15, p=0.015), indicating that participants who per-
formed better also rated the test more favorably. Furthermore,
cognitive ability test acceptance correlated positively with WCST
acceptance (r=.69, p<.001) and with GSST acceptance (r=.27,
p <.001). As the three control variables, WCST experience, computer
experience, and gaming experience did not significantly relate to
neither GSST performance nor GSST acceptance, they were not in-

cluded in further analyses.

|
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Although participants were randomly assigned to the four study
conditions, we checked for differences between the four groups in
the demographics, before testing the hypotheses. The initial analyses
demonstrated that the four groups were statistically similar as
there were no significant differences in age, F(1,178)=0.23,
F(1,178)=0.00, p=.985,
education, F(1,178)=0.01, p=.908, or current employment status,
F(1,178) =0.02, p =.889, between the four groups. Therefore, demo-

graphic variables were not used as controls in subsequent analysis.

p=.635, gender, highest level of

6.2 | Test of hypotheses

6.2.1 | Construct validity

Consistent with Hypothesis 1a, results of a one-tailed Spearman's
rank correlation test revealed a significant positive association be-
tween GSST score and adaptability (rs=.28, p=.003). Contrary to
Hypotheses 1b, we found no significant correlation between WCST

score and adaptability (rs=-.10, p =.820).

6.2.2 | Criterion-related validity

Hypothesis 2 stated that both GSST score and WCST score would
positively relate to academic performance as measured by self-
reported final school grade and self-reported current grade. One-
tailed Spearman correlation showed that GSST score was significantly
related to final school grade (rs = -.22, p =.018) and to current grade
(rs =-.21, p=.025), thus supporting criterion-related validity of the
GSST. Note that a negative correlation between the GSST scores and
the academic performance measures represents a positive relation-
ship since lower grades reflect better academic achievement in the
German grading system. Against our assumptions, we found that
WCST score was neither significantly related to final school grade
(rs=-.17, p=.060) and nor to current grade (rs=-.12, p =.130).

6.2.3 | Acceptance

Next, we explored differences across the different methods in terms
of their acceptance amongst participants. Figure 3 shows the mean
acceptance of the cognitive ability test, the WCST and the GSST.
Consistent with Hypothesis 3, a one-way ANOVA revealed differ-
ences on average acceptance ratings between WCST, GSST and the
cognitive ability test [F(2,359)=32.48, p <.001]. Rated acceptance
was highest for the GSST (M =3.13, SD =0.72), lower for the WCST
(M=2.49, SE=0.08) and lowest for the cognitive ability test
(M =2.37, SD =0.74). Results indicated that acceptance of the GSST
was significantly higher than for the cognitive ability test
[t(89) =7.80, p <.001, one-tailed], which represented a large effect
(d=0.82). In addition, results showed that the difference between
acceptance of the GSST and the WCST became also significant
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[t(176.74) = 5.75, p < .001, one-tailed], and constituted a large effect
(d =0.86). Thus, Hypothesis 3 was supported by the results.

Note. Mean acceptance for the cognitive ability test (N = 180),
the WCST (N = 90) and the GSST (N = 90). Scale ranges from 1 to 5.
Error bars represent standard errors.

According to Hypothesis 4, congruency would have a positive im-
pact on GSST acceptance. As illustrated in Figure 4, mean GSST ac-
ceptance in the congruent condition was greater (M = 3.22, SD =0.13)
than in incongruent condition (M = 3.04, SD =0.11). This divergence
represented a small effect (d =0.22), however the difference between
the two conditions was not statistically significant [t(85.34)=1.06,
p =.147]. Therefore, our findings did not support Hypothesis 4.

Note. Mean GSST acceptance in the incongruent study condition
(N =44) compared to the congruent condition (N = 46). Scale ranges
from 1 to 5. Error bars represent standard errors.

7 | DISCUSSION

7.1 | Summary and interpretation of results

The goal of this study was to explore the appropriateness of the
Gamified Set-Shifting Task as a personnel selection method. Drawing
on the fundamental principles of the WCST, the GSST requires test
takers to continuously develop, apply and abandon successful
problem-solving strategies in a job-related context. In that way, this
GA is designed to measure cognitive flexibility.

I~Wl LEYy——*

The study findings demonstrated that GSST scores related to

SELECTION AND ASSESSMENT

self-reported adaptability and two academic performance measures,
thus providing first evidence for its construct and criterion-related
validity. The results further suggested that the GSST was more ac-
cepted among test-takers than the WCST and the cognitive ability
test. This study contributes to the literature by examining a GA for
personnel selection with regard to both its validity as well as test
takers' reactions, thus providing important evidence for research and
practice in the field.

Consistent with expectations, GSST scores related positively to
self-reported adaptability, thereby offering preliminary support for
the instruments construct validity. Adaptability was included in this
study to investigate convergent validity based on the premise that
cognitive flexibility is closely related to or may be the predictor of the
ability to adapt to changing environmental demands (Laureiro-
Martinez et al., 2009). Contrary to our assumptions, the association
between WCST scores and adaptability was not significant. A po-
tential explanation for this may be that, because of its intended target
domain, the WCST was not able to capture facets of more complex
adaptive behaviors in healthy individuals that is shown in nonclinical
settings. However, it is also possible that the adaptability measure
was not adequate to determine construct validity in this context.
Future research is needed to support construct validity of the GSST,
in particular a cross-validation study comparing results from the
WCST and this gamified adaptation.

In line with expectations, results showed that GSST scores were
associated with both academic performance measures, final school
grade and current grade. That is, individuals who achieved higher
scores in the GA had on average better grades than those with lower
scores. These findings support criterion-related validity and provide a
first indication that the new GSST may be a valuable method to
predict future performance outcomes. Again, contrary to predictions,
WCST scores did not significantly relate to final school grade and
current grade. Overall, our findings on the WCST show that ceiling
effects were of greater magnitude than we had initially anticipated,
which suggests that the WCST is not suitable for use in the context of
personnel selection.

As already suspected in previous work (Laureiro-Martinez
et al., 2009), the WCST might fail at discriminating among a popu-
lation of healthy individuals since it had been developed as a test for
clinical use and thus may be too easy for a nonclinical sample. In
contrast, the GSST might be suitable for a selection context as it
involves several modifications to increase the task difficulty. This was
also reflected by study results showing that participants achieved on
average lower scores in the GSST than in the WCST. On the other
hand, earlier studies were able to demonstrate a relationship be-
tween WCST performance and performance in academic (Kercood
et al., 2017) and work contexts (Kibby et al, 1998; Ready
et al., 2001). It has to be noted that the present study sample com-
prised a large proportion of psychology students, who typically obtain
very good grades in Germany. Thus, it may also be the case that the
relationship was obscured by low variance in our measure of aca-

demic performance. Future research with more diverse samples and
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additional performance measures may provide a better under-
standing on the predictive power of the original WCST and its ga-
mified adaption in a selection context.

With regard to the second research goal, the study results
showed that overall acceptance of the GSST was superior to the
original WCST and the cognitive ability test. That is, participants
rated the GSST better in terms of face validity, perceived predictive
validity, justice perception, affect, and recommendation to others.
Meta-analytical findings demonstrated that psychological ability tests
are rather unpopular among applicants due to their tedious nature
and abstract construction without any visible connection to future
work requirements (Hausknecht et al., 2004; Kénig et al., 2010).
Gamification has already been applied successfully to different work
areas to make tedious tasks more enjoyable and to improve task
performance (Koivisto & Hamari, 2019; Seaborn & Fels, 2015). Si-
milarly, GAs have recently been recognized as promising tools that
may replace unpleasant traditional assessment formats and increase
candidate experience within a personnel selection context
(Armstrong et al., 2016; Woods et al., 2020). Particularly, presenting
assessment content as a game that mimics a work-related task has
been expected to bring several potential advantages such as im-
proved applicant reactions (Landers, 2015). The present study con-
tributes to the literature by empirically examining these assumptions,
thus providing evidence that test-takers are perceiving a GA indeed
more positively than traditional ability tests.

Finally, the data in this study did not conform to our expectation,
that participants would rate the GSST more favorably when con-
gruency between the selection method and a fictitious vacant posi-
tion was communicated to the test takers. This finding disagrees with
earlier work (e.g., Hausknecht et al., 2004) and might imply that the
GSST generally evokes positive test-takers' reactions, independently
of its field of application. From a practical point of view, this would
entail an advantage as it might not be necessary to modify the GA for
use in different occupational contexts. The fact that we found no
effect of congruency on test acceptance may also be due to meth-
odological weaknesses of the present research. In this study, parti-
cipants were simply instructed to imagine that they were either
applying for a job as a marketing manager or for a job as a service
manager. It is possible that participants might have rated the GSST as
significantly different if the manipulation had involved a more de-
tailed and realistic description of the different job positions and re-
quirements, for example like a typical job advertisement. Future
research will need to examine whether a job-specific construction of
the GA yields enough benefits such as acceptance gains to outweigh
the disadvantages of a limited field of application.

An additional finding that is noteworthy is that prior computer
and gaming experience in this study did not relate to neither GSST
score nor GSST acceptance. In contrast, a recent study found that a
gamified situational judgment test only had a positive effect on test-
takers' perceptions for individuals with a high level of video gaming
experience (Gkorezis et al.,, 2020). Further research into gamified
tests found that computer game experience affected participants'

performance, in that those with high prior gaming experience had an

advantage in achieving good test results (Burt et al., 2018; Kim &
Shute, 2015). This posits a risk for GAs because in these cases, test
scores are conflated and job candidates with little or no prior gaming
experience may perceive the use of GAs in a high-stakes context as
unfair (Armstrong et al., 2016). Therefore, recent studies have called
to take the impact of technology usage into account when in-
vestigating GAs for personnel selection (e.g., Armstrong et al., 2016;
Nikolaou et al., 2019). The present study addressed this concern and
found that neither GSST performance nor acceptance were depen-
dent on participants' familiarization and experience with such meth-
ods. Additional research will be necessary to gain a deeper
understanding about when previous technological expertise may in-
fluence relevant outcomes to avoid possible adverse impacts or dis-

advantages for certain individuals when using GAs.

7.2 | Limitations and future research

This study has several limitations that need to be addressed in future
research. First, the present research design did not allow for a direct
comparison between the GSST and the established WCST, as parti-
cipants completed merely one version. Although the relationship of
GSST scores with self-reported adaptability provides a first indication
of construct validity, the congruency with the original WCST has yet
to be examined. To fully validate the GSST as a measure of cognitive
flexibility, it will be necessary to investigate convergence with the
WCST in a follow-up cross-validation study. Moreover, the translated
acceptance and adaptability scales should undergo additional vali-
dation before they are used in future research.

A further limitation concerns the criterion variables in this study.
Since we anticipated the majority of the sample to be students and
not yet in employment, we used academic performance measures as
criterion variables instead of job performance measures. Although
academic achievement is highly related to future job success (Roth
et al.,, 1996), the predictive power of the GSST with regard to re-
levant future work-related outcomes needs further investigation.
Also, we relied on self-reported performance measures in this study
due to the unavailability of participants' actual grades. To gain more
robust findings about the predictive validity of the GSST, future re-
search should use critical job performance outcomes, ideally including
objective performance data or supervisor ratings. Taken together,
this initial study requires support from further examinations of both
construct and criterion-validity to ensure that the measurement
target, cognitive flexibility, is rigorously assessed and indicative of
work-related outcomes.

Next, some restrictions need to be considered when interpreting
the results regarding the acceptance of the GSST. For one, there is
considerable variability in game-like selection methods, ranging from
traditional assessments that have been enhanced with single game
design elements to full-fledged assessment games (Armstrong
et al., 2016). Thus, the present study results may not apply to GAs in
general. In addition, our sample consisted predominantly of under-

graduate students who may lack the experience necessary to assess
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the appropriateness of selection methods for means of performance
prediction. This study could demonstrate that the GSST was more
accepted by test-takers than the WCST and a cognitive ability test,
but it cannot pinpoint what individual features contributed to this
positive effect. As the GSST involves multiple modifications of the
original WCST, it is unclear whether the higher test-acceptance can
be attributed to its game elements, its work-related game content
and graphic, or to a combination of these. To acquire a deeper un-
derstanding about the underlying mechanisms, future research could
systematically vary each implementation and carefully examine which
elements exhibit measurable effects on acceptance. Such studies may
result in fruitful contributions to the development of stronger theo-
retical frameworks of gamification and GAs. Second, this study fo-
cused only on a limited set of applicant reactions which are
considered to be amongst the most relevant aspects based on prior
meta-analytical findings (e.g., Hausknecht et al., 2004). Future studies
could extend the study results by examining other factors affecting
GA acceptance like chance to perform or feedback (Bauer
et al, 2001) and also secondary outcomes such as organizational
attractiveness (Highhouse et al., 2003). Researchers within the field
of industrial and organizational psychology have already critically
commented on the inconsistent and fragmented operationalization of
applicant reactions to selection methods (Truxillo & Bauer, 2011).
There is a multitude of measurement instruments to assess different
facets of applicant perceptions, which makes it challenging to com-
pare study results (Ryan & Ployhart, 2000). Future research in the
field of applicant reactions to GAs would profit from a systematic
investigation of the effect of individual game features as well as the
use of a consistent acceptance measurement methodology. While
this paper has focused on test-takers' acceptance of the GSST, it
remains unclear if the practitioners perceive cognitive flexibility as a
relevant characteristic worth selecting for. In addition, acceptance of
the GSST among human resource professionals should be a primary
concern for further research and may be closely linked to face
validity.

We also note that the use of game design elements may exert a
confounding effect on the measurement of cognitive flexibility. While
both the WCST and the GSST provide feedback to the test-taker,
that is, whether a trial has been successful or not, the WCST
additionally employs a performance graph. This may tap into test
takers' individual differences in motivation which would violate
the implicit underlying assumption of unidimensionality (Nunnally &
Bernstein, 1994).

Finally, several methodological aspects may limit the general-
izability of the present findings. One major constraint is that the
sample consisted dominantly of university students, with a majority
of psychology students. Psychology students are likely to be more
familiarized with neuropsychological and cognitive ability tests,
therefore test results and test perceptions may differ from the gen-
eral population. To account for potential biases study participants
were asked to indicate their prior WCST experience and the results
revealed that this did not relate to neither performance nor accep-
tance of the WCST or the GSST. Although it seems justifiable to start
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a line of research with a student sample for practical and economic
reasons, subsequent studies should extent the findings with a sample
that involves the intended target group of the GSST. Moreover, this
study only involved a hypothetical selection process which most
likely entails different motivational characteristics and outcomes
(Landers & Behrend, 2015). It can be expected that actual applicants
in a real selection situation are more involved or engaged, thus not
only achieving better test results but also perceiving the selection
process differently than participants in a selection simulation. In
particular, whether someone receives a favorable outcome (hired or
not), substantially impacts their perceptions of the selection proce-
dure (Bauer et al., 1998). As this study investigated GA acceptance
without real consequences or feedback about the selection decision,
results might differ from acceptance ratings post-decision in high-
stake situation (Ryan & Ployhart, 2000). To provide greater external
validity, future research should endeavor to replicate the present

findings in a field study involving an authentic selection situation.

8 | CONCLUSION

Within the scope of this study, we devised a gamified adaption of
the WCST for the means of personnel selection, and provided
preliminary support for its validity, as well for its acceptance among
test takers. Cognitive flexibility, as measured by the Gamified Set-
Shifting Task, may provide a valuable tool to assist organizations in
selecting employees who can operate effectively in changing and
dynamic environments while improving job candidates' perceptions
of the selection procedure at the same time. In a more general way,
the present findings indicate that transforming a traditional ab-
stract psychological test to a gamified and work-related format,
may be an effective method to ensure high-quality psychometric
measurement while leveraging technological advances. This study
adds to the emerging field of GAs in personnel selection by pro-
viding empirical evidence for their unique benefits over traditional
selection methods and will hopefully encourage further research in
this area.
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APPENDIX A

TABLE A1 Acceptance items

1 Der Inhalt des Tests hatte eindeutig etwas mit der beschriebenen Arbeitsstelle zu tun. (FV)
(The actual content of the examination was clearly related to the job.)
2 Ich bin Gberzeugt, dass mit diesem Verfahren vorhergesagt werden kann, wie gut eine Person spater ihre Arbeit austiben wird. (PPV)
(I am confident that the examination can predict how well an applicant will perform on the job.)
3 Ich konnte keinen Zusammenhang zwischen dem Auswahlverfahren und den Anforderungen der Jobposition erkennen. (FV)
(I could not see any relationship between the examination and what is required on the job.)
4 Meine Leistung in dem Test liefert einen guten Hinweis dafir, dass ich fir den Job geeignet bin. (PPV)
(My performance on the examination was a good indicator of my ability to do the job.)
5 Es wire fur jeden offensichtlich, dass die Auswahlmethode mit der Arbeitsstelle zusammenhangt. (FV)
(It would be obvious to anyone that the examination is related to the job.)

6 Bewerber, die bei dieser Art von Test gut abschneiden, werden mit gréRerer Wahrscheinlichkeit gute Leistungen bei der Arbeit erbringen als
Bewerber, die dabei schlecht abschneiden. (PPV)

(Applicants who perform well on this type of examination are more likely to perform well on the job than applicants who perform poorly.)
7 Ich habe nicht verstanden, was das Auswahlverfahren mit dem Job zu tun hatte. (FV)

(I did not understand what the examination had to do with the job.)
8 Ein schlechtes Testergebnis weist eindeutig darauf hin, dass man nicht qualifiziert fir den Beruf ist. (PPV)

(Failing to pass the examination clearly indicates that you can't do the job.)
9 Es gab keine wirkliche Verbindung zwischen dem soeben bearbeiteten Auswahlverfahren und der Arbeitsstelle. (FV)

(There was no real connection between the examination that | went through and the job.)

10 Ein Arbeitgeber kann aus den Ergebnissen dieses Testverfahrens wichtige Informationen tber die Fahigkeiten der Bewerber
herausfinden. (PPV)

(The employer can tell a lot about the applicant's ability to do the job from the results of the examination.)
11 Die Bearbeitung des Tests hat mir SpaB gemacht. (AR)
(I enjoyed the examination to a great degree.)
12 Ich wiirde mich freuen, in zuklinftigen Bewerbungen ein 3dhnliches Testverfahren zu durchlaufen. (AR)
(I would look forward to going through the same type of examination again in the future.)
13 Insgesamt bin ich der Meinung, dass diese Auswahlmethode fair ist. (PJ)
(Overall, | believe that the examination was fair.)
14 Ich hatte ein gutes Gefiihl bei der Art und Weise, wie das Test angeleitet und ausgefiihrt wurde. (PJ)
(I felt good about the way the examination was conducted and administered.)
15 Aufgrund meiner Erfahrungen mit diesem Auswahlverfahren wiirde ich anderen eine Bewerbung auf diese Stelle weiterempfehlen. (R)
(Based on my experience with the examination | would encourage others to apply for this job)

Note: Adapted from Smither et al. (1993). Answer format: 5-point scale from 1 =does not apply at all to 5 = applies completely.
Abbreviations: AR, affective reaction; FV, face validity; PJ, procedural justice; PPV, perceived predictive validity; R, recommendation.
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APPENDIX B

TABLE B1 The adaptability scale

1 In einer unbekannten Situation fallt es mir leicht, eine Reihe von mdglichen Handlungsoptionen zu durchdenken.
(I am able to think through a number of possible options to assist me in a new situation.)
2 Ich kann meine Denkweise verandern, um mit neuen Situationen zurechtzukommen.
(I am able to revise the way | think about a new situation to help me through it.)
3 Um eine neue Lebenslage erfolgreich zu meistern, passe ich mein Denken oder meine Erwartungen gegebenenfalls an.
(I am able to adjust my thinking or expectations to assist me in a new situation if necessary.)
4 Es fallt mir leicht, niitzliche Informationen, Ressourcen oder Kontakte zu finden, die mir in neuen Situationen weiterhelfen.
(I am able to seek out new information, helpful people, or useful resources to effectively deal with new situations.)

5 In einer unbekannten Situation gelingt es mir gut, neue Strategien zu entwickeln (z.B. eine andere Art Fragen zu stellen oder Informationen
zu finden).

(In uncertain situations, | am able to develop new ways of going about things [e.g. a different way of asking questions or finding information] to
help me through.)

6 Um mich in einer unvertrauten Situation zurechtzufinden, kann ich meine Vorgehensweise bei Bedarf verandern.
(To assist me in a new situation, | am able to change the way | do things if necessary.)

7 Ich bin in der Lage, negative Emotionen (z.B. Angst) abzubauen, um auch unter ungewissen Bedingungen zurechtzukommen.
(I am able to reduce negative emotions [e.g. fear] to help me deal with uncertain situations.)

8 Um mich in einer unvertrauten Situation zurechtzufinden, kann ich meine Vorgehensweise bei Bedarf verandern.
(When uncertainty arises, | am able to minimize frustration or irritation so | can deal with it best.)

9 Es fallt mir leicht, auf positive Gefiihle und Emotionen zurtickgreifen (z.B. Freude, Zuversicht), um mit unbekannten
Situationen bestmdglich umzugehen.

(To help me through new situations, | am able to draw on positive feelings and emotions [e.g. enjoyment, satisfaction].)

Note: Martin et al. (2012). Answer format: 7-point scale from 1 = does not apply at all to 5 = applies completely.





