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ABSTRACT

The 50-item International Personality Item Pool version of the Big Five Markers
(IPIP-BFM) is an open-source and widely used measure of the big five personality
traits. A short version of this measure (IPIP-BFM-25) has been developed using
the classical test theory approach. No study was performed to examine the
psychometric properties of a longer and shorter version of IPIP-BFM Indonesia
using modern test theory. This study aimed to evaluate the psychometric
properties of the Indonesian version of IPIP-BFM as well as IPIP-BFM-25 using
Rasch analysis. The analysis was conducted in order to test their dimensionality,
rating scale functioning, item properties, person responses, targeting, reliability,
and item bias on 1003 Indonesian samples. The findings showed that both IPIP-
BFM and IPIP-BFM-25 Indonesia have some adequate psychometric properties,
especially regarding category function, item properties, reliability, and item bias.
However, the emotional stability and intellect scales did not meet the
assumption of unidimensionality, and all items on the scales were too easy to
endorse by participants. In general, longer measures outperformed shorter
measures in terms of person separation and reliability. Further testing and
refinement must be conducted.
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Introduction

The Big Five personality trait isthe most widely recognized
personality model in psychology to date. This model explains that there are
five main factors in an individual's personality; namely extraversion,
agreeableness, conscientiousness, emotional stability, and intellect
(Goldberg, 1992). Since many researchers use the Big Five model as a predictor
of several outcomes in their studies, many instruments have been developed,
such as the Big Five Inventory (BFI; John & Srivastava, 1999), the NEO PI-R
(Costa & McCrae, 1995), the Ten-Iltem Personality Inventory (TIPI; Gosling et
al, 2003), and the Trait Descriptive Adjective (TDA; Goldberg, 1992).

One of the most popular instruments to measure The Big Five
personality traits is the 50-item International Personality Item Pool
representation of the Goldberg (1992) markers for the Big-Five factor
structure, hereinafter referred to as IPIP-BFM. This instrument is available on
the International Personality Iltem Pool (IPIP) website and is free to use by
anyone (Goldberg et al, 2006). The main advantage of IPIP-BFM is that this
scale is cost-free and widely used by researchers, making the research
findings comparable to existing studies. This measure has been adapted and
validated in numerous different countries, such as Croatia (Mlaci¢ & Goldberg,
2007), Poland (Strus et al,, 2017), Scotland (Gow, Whiteman, Pattie, & Deary,
2005), China (Zheng et al, 2008), New Zealand (Guenole & Chernyshenko,
2005), Portugal (Qliveira, 2017), and Indonesia (Akhtar & Azwar, 2018).

Akhtar and Azwar (2018) have adapted IPIP-BFM in Indonesian
samples using forward-backward-translation methods. Moreover, they
developed a short version of the measure, IPIP-BFM-25, using the classical
test theory (CCT) approach. The items for IPIP-BFM-25 were selected from the
parent measure to maximize loading on the primary factor and minimize the
cross-loading factor from the exploratory factor analysis (EFA). The study
indicated that the Indonesian version of both IPIP-BFM and IPIP-BFM-25 has
adequate Cronbach’s alpha (ranging from .70 to .86), satisfactory factorial
validity, and has a high correlation with BFI. However, due to its intrinsic limits,
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the CTT cannot protect the IPIP-BFM from psychometric criticism. The CTT, for
example, cannot determine the response category functioning of IPIP-BFM
(see Kean et al, 2017; Petrillo et al, 2015). In addition, selecting items based on
the loading factor only may narrow item content, restricting the breadth of
the item content on the full scale (Smith et al., 2000). Kline (2000) also noted
that the main drawback of using EFA is the tendency to select items that are
essentially paraphrases of each other in order to form a factor based on
correlational analysis. Although redundant in the meaning, those items will
have a high correlation and thus will have high loading on a factor.

Given the extensive usage of IPIP-BFM, it is critical to evaluate its
structural validity using modern test theory, which avoids many of the CTT's
flaws (see Bond & Fox, 2015). Rasch rating scale model can be beneficial for
several reasons. First, Rasch models can look at how people of various abilities
respond to a set of IPIP-BFM items (Raykov & Marcoulides, 2015). Rasch
analysis can reveal the relative endorsability of items using item-person maps,
which display both items and persons on the same logit scale according to
item difficulty estimates (Bond & Fox, 2015). Second, Rasch analysis can
convert the ordinal scale data obtained using the IPIP-BFM into linear, interval
scale data using the raw score-to-logit transformation (see Andrich & Marais,
2019). Third, the Rasch model enables the examination of the functioning of
the ordered response categories. In this respect, it is assumed that the
category thresholds will be arranged in value in the same order as the
response categories (Adams et al, 2012). Fourth, Rasch model measurement
analysis provides reliability figures for items in the measurement instrument
and persons. Rasch model analysis uses the separation to measure not only
the person reliability but also item reliability (Fisher, 1992). In order to achieve
this aim, the current study employed Rasch analysis to evaluate the
psychometric properties of the IPIP-BFM.

Previous studies aimed to validate the IPIP-BFM using the Rasch
model were conducted by Apple and Neff (2012) in a Japanese sample. The
results of their study indicated the possible existence of additional factors
within the Intellect and Agreeableness factors, as well as additional item fit
problems within each hypothesized construct. Moreover, emotional stability
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items had a moderate floor effect, indicating that some items for this
construct may have been too difficult for participants to endorse. On the
other hand, the Agreeableness item-person map suggests a strong ceiling
effect, indicating that the items for this particular construct were too easily
endorsable by the participants. These findings could be a reference point to
examine the appropriateness of the American-developed five-factor model
personality trait instrument for measuring an Indonesian population.

Currently, there is no study to analyze the IPIP-BFM using the Rasch
model in Indonesia. Moreover, although a short version of IPIP-BFM has been
performed well in EFA and Cronbach’s alpha analysis, there is no evidence
that the chosen items are not redundant. Considering the benefits of Rasch
analysis, this study aims to fill the gap in analyzing the psychometric
properties of the Indonesian IPIP-BFM using Rasch analysis. Thus, this study
aims to test IPIP-BFM dimensionality, rating scale functioning, item
properties, person responses, targeting, reliability, and differential item
functioning (DIF) across gender using the Rasch model. Second, this study
aims to compare the targeting and reliability of the 50-item and 25-item
versions of IPIP-BFM Indonesia.

Methods

Participants

A total of 1019 participants participated in this study. An online survey
was used for the data collection of this study. Participants were recruited
during 2021 using various strategies, including advertisements on social media
(Facebook, Instagram, and WhatsApp groups) and encouraging our
colleagues to share the advertisements. After data screening to filter
participants with careless responses (e.g, responding ‘Strongly Agree’to all
items despite reverse wording), the final dataset contains the data from 1003
participants. The total sample consisted of 409 (40.8%) males and 594 (59.2%)
females aged 15 to 50 (M =199, SD = 4.8). The education of the sample
consisted of 334 (33.3%) junior high school, 526 (52.4%) senior high school, 97
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(9.6%) bachelor, 37 (3.6%) master, and 9 (0.8%) doctoral. On the first page of
the questionnaire, it was stated that it was strictly anonymous and voluntary
to address ethical concerns. Thus, by completing the questionnaire, the
respondents have given their consent. All procedures have been approved by
the ethical committee of the Faculty of Psychology, Universitas
Muhammadiyah Malang.

Instrument

The Indonesian version of the IPIP-BFM was administered to all
participants. The IPIP-BFM Indonesia contains 50 items that are used to
measure five personality traits: extraversion, emotional stability,
agreeableness, conscientiousness, and intellect. Each of the five personality
traits is evaluated using a 10-item response, with each item rated using a 5-
point Likert rating scale, ranging from 1 (strongly disagree) to 5 (strongly
agree). IPIP-BFM-25 was a short version of IPIP-BFM that contains 25 items.
The items have been adapted and validated into Indonesian by Akhtar and
Azwar (2018) using the forward-backward-translation method.

Analysis procedures

The Rasch model analysis was performed using the Rasch Rating Scale
Model (RSM), an extension of the Rasch model for polytomous items
(Andrich, 1978; Andrich & Marais, 2019) in Winsteps 3.73 computer software
(Linacre, 2012). The analysis was conducted for each dimension separately.
Following Lim and colleagues' (2009) recommendations, this study
conducted seven key Rasch evaluations for validity evidence: dimensionality,
rating scale functioning, item properties, person responses, targeting,
reliability, and item bias. The data analysis processes and a summary of the
objectives of each process are shown in Figure 1. The scale level properties
(dimensionality, targeting, and reliability) of IPIP-BFM-25 were compared. The
analysis for IPIP-BFM-25 was conducted using the same dataset but only
involving items from IPIP-BFM-25.
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Data cleaning
Prior to analysis, suspicious responses that indicated carelessness (e.g., responding
‘Strongly Agree’ to all items despite reverse wording) were eliminated.

v

Dimensionality
Investigate whether scale is unidimensional
e The percentage of explained variance by the measure above 40%
o The first unexplained variances are less than 2 eigenvalues

¥

Rating Scale Functioning
Investigate the effectiveness of the 5-point Likert scale
e There are at least 10 observations in each category
e Average measures should increase monotonically
e Outfit mean-square (MNSQ) should be less than 2

v

Item properties
Investigate the quality of items
o Fit statistics (Outfit MNSQ) fall between 0.5 to 1.5
e Standardized residual correlations should be < 0.7 for local independence
e [tem point-measure correlation should be positive

v

Person response
Investigate the quality of person response
o Fit statistics (Outfit MNSQ) less than 2 to identify mis fitting person
e Mis fitting person less than 5% of the sample

v
Targeting
Investigate how well the item difficulties corresponds to the range of person abilities
e Floor and ceiling effects below 2%
e Means and standard deviations of person measure and item measure should
match closely
v

Reliability
Investigate reproducibility of measure locations for items and persons.
o Reliability should be atleast 0.67
e Strata should be at least 2

v

Item bias
Investigate whether items have different probabilities of
endorsement from persons of the same ability level across gender
o Significant probability Rasch-Welch test and DIF contrast of more than 0.43.

Figure 1. Data analyses flow
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Results

Dimensionality

Dimensionality analysis investigated whether all scales are
unidimensional. The unidimensionality was investigated using the Principal
Components Analysis of Rasch measures and residuals. The scale is
fundamentally unidimensional if the percentage of explained variance by the
measure is greater than 40%, and the first unexplained variances are less than
2 eigenvalues (Linacre, 2012).

For the IPIP-BFM, the analysis showed that the extraversion,
agreeableness, and conscientiousness scales met the assumptions of
unidimensionality. However, the emotional stability and intellect scales had
eigenvalues of unexplained variance larger than 2. The raw variance explained
by measures for extraversion, conscientiousness, agreeableness, emotional
stability, and intellect was 48.7%, 41.6%, 45.3%, 49.3%, and 41.0%, respectively.
The unexplained variances in the first contrast for extraversion,
conscientiousness, agreeableness, emotional stability, and intellect were 1.9,
17,19, 21, and 2.1, respectively.

For the IPIP-BFM-25, the analysis showed better unidimensionality
with the extraversion, agreeableness, conscientiousness, and intellect scales
met the assumptions of unidimensionality, but not for the emotional stability
scales. The raw variance explained by measures for extraversion,
conscientiousness, agreeableness, emotional stability, and intellect was
53.6%, 47.0%, 55.4%, 54.4%, and 49.0%, respectively. The unexplained
variances in the first contrast for extraversion, conscientiousness,
agreeableness, emotional stability, and intellect were 16, 16, 16, 21, and 18,
respectively.
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Table 1

Rating Scale Model category statistics for the total sample (N=1,003)

IPIP-BFM Average Outfit Andrich
. . Category  Frequency Percentage
dimension measure MNSQ threshold
1(SD) 571 6% -1.87 113 NONE
. 2 (D) 1916 19% -094 097 -2.60
Extraversion
3(N) 3824 38% -0.02 0.87 -115
4 (A) 3044 30% 097 1.01 0.68
5 (SA) 675 7% 213 109 3.07
1(SD) 96 1% -0.57 185 NONE
2 (D) 512 5% -0.16 120 -237
Agreeableness
3(N) 2536 25% 0.4 0.84 -147
4 (A) 5295 53% 1.61 0.89 0.29
5 (SA) 1591 16% 313 102 355
1(SD) 215 2% -1.08 154 NONE
o 2 (D) 1198 12% -0.45 1M -264
Conscientiousness
(N) 3348 33% 032 0.84 -1.06
4 (A) 3974 40% 136 0.89 0.67
5 (SA) 1295 13% 245 102 3.02
1(SD) 861 9% -245 105 NONE
Emotional 2 (D) 318 31% -114 097 -3.09
stability 3(N) 3359 33% -0.12 0.84 -0.70
4 (A) 2349 23% 0.77 104 0.66
5 (SA) 343 3% 151 127 312
1(SD) 133 1% -0.73 126 NONE
2 (D) 1149 2% -0.27 m -2.83
Intellect
3(N) 3894 39% 0.31 0.87 -120
4 (A) 3742 37% 136 091 0.86
5 (SA) M2 1% 2.51 104 316

Note. SD = Strongly Disagree, D = Disagree, N = Neutral, A = Agree, SA = Strongly
Agree

Rating scale functioning

Rating scale functioning investigated the effectiveness of the 5-point
Likert scale (Van Zile-Tamsen, 2017) for each dimension. Several essential
criteria suggested by Linacre (2002b, 2004) to diagnose the effectiveness of
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the rating scale used are a) there are at least ten observations in each
category; b) average measures should increase monotonically; ¢) outfit mean-
square (MNSQ) should be less than 2.

Results illustrated that there were no disordered thresholds. At least
10 individuals chose each category in the five scales of IPIP-BFM Indonesia.
The average measure by category moved up monotonically with the rating
scale. All categories had outfit mean squares of less than 2.0 in each step.
Hence, all the Likert scale categories were well functioning and fully
understood by respondents. The rating scale model category is presented in
Table 1.

Item properties

Item properties analysis examines the quality of items. Item fit is
considered good if the fit statistics for outfit MNSQ fall between 0.5 and 1.5
(Linacre, 2002a). Standardized residual correlations represent item local
dependence, with correlations greater than 0.7 indicating that two items
share more than half of their random variance and only one has to be retained
(Linacre, 2012). Meanwhile, the item point-measure correlation index should
be positive, indicating no polarity. Negative correlations indicate reverse-
coded item miskeying, whereas near-zero correlations indicate items that are
very easy or difficult to endorse or that measure a different construct. A
correlation of less than 0.4 can be used to identify items for wording
investigation (Wolfe & Smith, 2007).

Out of the 50 items of IPIP-BFM, 49 had outfit mean squares that fell
between 0.5 and 1.5, and one had outfit mean squares above 15. Furthermore,
all of the items had point-measure correlations greater than 0.4. Item 18 was
the most difficult item to endorse, and item A3 was the easiest item to
endorse among all items. The complete item fit information for the five scales
of IPIP-BFM is shown in Table 3. The largest standardized residual correlations
ranged from -.30 to .22 for extraversion, from -32 to .11 for agreeableness, from
-33 to 19 for conscientiousness, from -.30 to .48 for emotional stability, and
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from -36 to .24 for intellect, which indicated that the items could be viewed
as locally independent.

Table 2

Item properties for the five scales of IPIP-BFM

Outfit
Item Measure SE PTME
MNSQ
Extraversion
E1 Am the life of the party -0.53 0.05 0.80 0.67
E2 Don't talk a lot -0m 0.04 095 0.70
E3 Feel comfortable around people -0.52 005 096 0.64
E4 Keep in the background 0.63 0.04 127 0.62
E5 Start conversations -0.66 0.05 091 0.65
E6 Have little to say -0.05 0.04 096 0.73
E7 Talk to a lot of different people at
parties -034 005 0.75 0.76
E8 Don't like to draw attention to myself 0.69 0.04 098 0.66
E9 Don't mind being the centre of
sttention 0.45 0.04 129 0.59
E10 Am quiet around strangers 0.44 004 115 0.68
Agreeableness
A1 Feel little concern for others 0.49 0.05 137 0.62
A2 Am interested in people -0.64 006 074 0.68
A3 Insult people -0.92 0.06 119 0.54
A4 Sympathise with others' feelings -0.60 006 078 0.64
A5 Am not interested in other people's
oroblems 0.56 0.05 110 0.62
A6 Have a soft heart 0.64 0.05 135 0.59
A7 Am not really interested in others 032 0.05 098 0.63
A8 Take time out for others 0.29 0.05 098 0.55
A9 Feel others' emotions -0.18 005 078 0.63
A10 Make people feel at ease 0.04 0.05 081 0.66
Conscientiousness
C1 Am always prepared -0.50 0.05 087 0.67
C2 Leave my belongings around -0.03 0.05 138 0.62
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C3 Pay attention to details 0.00 0.05 0091 0.67
C4 Make a mess of things -0.37 0.05 098 0.66
C5 Get chores done right away 0.80 0.04 097 0.65
C6 Often forget to put things back in their

oroper place 0.52 004 136 0.63
C7 Like order -0.17 0.05 091 0.69
C8 Shirk my duties -0.43 0.05 116 0.60
C9 Follow a schedule -0.04 005 072 071

C10 Am exacting in my work 0.21 0.05 082 0.65
Emotional stability

ES1 Get stressed out easily -0M 0.04 116 0.68
ES2 Am relaxed most of the time -0.02 0.04 100 0.66
ES3 Worry about things 047 005 113 0.65
ES4 Seldom feel blue 0.05 0.04 090 071

ES5 Am easily disturbed 0.08 0.04 101 0.69
ES6 Get upset easily -0.15 0.04 087 0.73
ES7 Change my mood a lot 0.47 0.05 089 07

ES8 Have frequent mood swings 0.03 0.04 089 0.75
ES9 Get irritated easily -0.27 0.04 090 0.72
ES10 Often feel blue -0.54 004 134 0.63
Intellect

I1 Have a rich vocabulary 0.25 0.05 087 0.64
12 Have difficulty understanding abstract

ideas 0.73 0.05 102 0.64
I3 Have a vivid imagination -0.56 0.05 109 0.64
I4 Am not interested in abstract ideas 0.20 0.05 103 0.61

I5 Have excellent ideas -0.31 005 078 0.65
16 Do not have a good imagination -0.70 0.05 085 0.63
I7 Am quick to understand things -0.08 0.05 096 0.60
/8 Use diifficult words 095 005 162 0.57
19 Spend time reflecting on things -0.30 0.05 103 057
110 Am full of ideas -0.18 005 078 0.63

Note: italic item (18) misfit for outfit MNSQ criteria. PTME = Point-measure correlation.
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Person response

Person response analysis examines the quality of a person's response.
Person response was indicated by person fit statistics. Smith and Wolfe (2007)
proposed using an outfit MNSQ value of 2 to identify misfits, which is
expected to be less than 5% of the sample. Person misfits may indicate low-
quality self-report data, for example, due to careless responses or
misunderstanding of items (Kottorp, et al,, 2003).

Out of the 1,003 participants, 911 (90.82%) reported an acceptable fit
on the extraversion scale, 887 (88.43%) on the agreeableness scale, 898
(89.53%) on the conscientiousness scale, 899 (89.63%) on the emotional
stability scale, and 896 (89.33%) on the intellect scale. At all scales, there were
approximately 10% of misfitting persons. Although the percentage of
misfitting persons was noticeably higher than expected, the average mean
person's outfit MNSQ was at the ideal of approximately 1 (Table 3). The nature
of the anonymous online survey might explain the occurrence of careless
responses.

Targeting

[tem-person targeting examined how well the distribution of item
difficulties corresponds to the range of persons’ abilities (Linacre, 2012). Floor
and ceiling effects below 1% are very good, and effects between 1% and 2%
are good (Fisher, 2007). In addition, the means and standard deviations of the
person and item measures should match closely (Bond & Fox, 2015).

For IPIP-BFM, two participants (0.19%) scored maximum scores on the
extraversion scale, ten participants (0.99%) on the agreeableness scale, six
participants (0.19%) on the conscientiousness scale, six participants (0.59%)
on the emotional stability scale, and seven participants (0.69%) on the
intellect scale. Less than 1% of participants scored the maximum score of the
five scales, and none of the participants scored minimum scores on the five
scales of IPIP-BFM, indicating very good ceiling and floor effects. The means
and SDs of the person and item measure are presented in Table 3.
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For IPIP-BFM-25, six participants (0.59%) scored maximum scores on
the extraversion scale, seventeen participants (1.69%) on the agreeableness
scale, nine participants (0.89%) on the conscientiousness scale, fifteen
participants (149%) on the emotional stability scale, and fourteen participants
(1,39%) on the intellect scale. Less than 2% of participants scored the
maximum score of the five scales, and none of the participants scored
minimum scores on the five scales of IPIP-BFM, indicating good ceiling and
floor effects. The means and SDs of the person and item measure are
presented in Table 3.

Item-person maps based on item difficulty measures were generated
for each dimension to further examine the item-participant match. Figures 2
and 3 show the distribution of the person and item measures. The construct
is laid out vertically, with the most difficult items at the bottom and the
highest-abled person at the top. As shown in the figure, the difficulty of the
items was lower than the levels of conscientiousness, agreeableness, and
intellect of the participants, while the difficulty of the items was equal to the
middle level of extraversion and emotional stability of the participants.
Special attention should be directed to the agreeableness, conscientiousness,
and intellect scales, as a majority of participants were above the range of the
items, indicating that the items were too easy to endorse.
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Reliability

Reliability analysis examined the reproducibility of measure locations
for items and persons. We examined the reliability of the IPIP-BFM concerning
the Rasch person separation reliability (Wright & Masters, 1982) and
Cronbach’s alpha. Fisher (2007) suggested that for fair quality, reliability and
strata should be at least 0.67 and 2, and for good quality, they should be at
least 0.81and 3. The strata index is calculated as (4 S + 1)/3, where S refers to
the person or item separation index (Wright & Masters, 1982).

All five scales in IPIP-BFM had satisfactory items, persons, and alpha
reliability indices above 0.8 (Table 2). The item separation for all scales above
six, and person separation for all scales above two, results in the item and
person strata above three. It indicates that all scales have good quality (Fisher,
2007). The sample is large enough to confirm the item’s hierarchical difficulty
in the instrument, and all scales are sensitive enough to differentiate various
levels of a person's abilities.

For the short scale, the downgrade of the measured quality was
indicated by the lower person reliability and person separation. The scales are
not sensitive enough to differentiate various levels of a person's abilities. A
separation index implies that the scales can consistently identify only two
levels of person’s abilities. However, all five scales have a fair quality of
reliability.

/tem bias

Lastly, an item bias was tested using differential item functioning
(DIF) by gender and education to test the generalized validity. According to
ETS quidelines, a slight to moderate DIF was regarded to be present if the
difficulty parameters had a significant probability and a DIF contrast of more
than 0.43 (Zwick et al, 1999).

Overall, the differences in the item difficulty of the males and females
were small. The highest contrast was -0.42 logits for item E6. However, none
of the items with DIF contrast more than 0.43, indicating that females and
males attached similar meanings to the items of IPIP-BFM. The differences in
the item difficulty of people with secondary school and higher education
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were slightly higher. The highest contrast was -1.01 logits for item A3. Eight
items had a DIF contrast of more than 0.43 (Table 4), indicating that people
with secondary school and higher education attached different meanings to
some items of IPIP-BFM.

Table 4

Item bias for the five scales of IPIP-BFM

Gender Education
Item DIF Rasch-Welch DIF Rasch-Welch
Contrast® t2 Contrast®  t°
E4 Keep in the background 0.00 0.00 0.77 6.07*
A3 Insult people -0.07 -0.63 -1.01 -5.84*
A5 Am not interested in other people's 0.68 5.06*
problems 0.02 0.23
A6 Have a soft heart 0.08 0.84 0.61 458*
11 Have a rich vocabulary -0Mm -1.20 -0.57 -4.16*
I7 Am quick to understand things 0.00 0.00 -0.59 -4.26*
I8 Use difficult words 015 162 091 7.04*
19 Spend time reflecting on things -0.18 -1.87 -0.46 -3.27*

Notes: DIF contrast® = the difference in the difficulty of the item between
males and females. A negative DIF contrast® indicates that the item is more difficult
for females. DIF contrast® = the difference in the difficulty of the item between people
with secondary school and higher education. A negative DIF contrast® indicates that
the item is more difficult for people in secondary school.

* p<.05

Discussion

In general, our findings show that the IPIP-BFM Indonesia has some
adequate psychometric properties, especially in terms of category function,
item properties, and item bias. The use of five-point Likert scale categories
was well functioning and fully understood by participants. No item was
identified as DIF across gender. This indicates that females and males
attached similar meanings to the items of IPIP-BFM. Therefore, comparing the
big five personalities between genders can be conducted fairly using the
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items in this IPIP-BFM. However, some items were detected to have DIF by
education levels. If personality traits are compared across education levels for
some reason, the conclusion should be made cautious since several items
might be biased.

In terms of scale-level psychometric properties, the longer version of
the test outperforms the shorter one. As predicted, IPIP-BFM has higher
reliability, separation, and better item targeting than IPIP-BFM-25. However,
for research purposes, IPIP-BFM-25 provides adequate reliability as all scales
have reliability above 0.70. Therefore, when the resource is limited, and a
shorter measure should be used, then IPIP-BFM-25 provides an adequate
measure of the big five personality traits. For example, researchers who wish
to place personality, not as the primary variable of interest are suggested to
use IPIP-BFM-25.

In terms of unidimensionality, the emotional stability and intellect
scales did not meet the assumption of unidimensionality. This finding is similar
to Apple and Neff (2012) findings. The shorter scale has better
unidimensionality in this case. This is not surprising since personality is a
complex construct with many facets (Cooper et al, 2010). Selecting items with
high loading and low cross-loading factor would ensure unidimensionality,
but it could narrow the content and range of endorsability. However, these
reports are better than the Japanese version of IPIP-BFM, especially in terms
of reliability and item properties (Apple & Neff, 2012). The explanation can be
addressed in the adaptation process since Apple and Neff (2012) changed the
original version of five-point Likert-type categories into four response
categories by omitting the middle category response.

In  general, all items in extraversion, agreeableness,
conscientiousness, and intellect scales were too easy to endorse by
participants. The inability of the scale items to cover participants with
maximum scores of the constructs in our findings is in line with Apple and
Neff (2012) findings. This is not surprising because the instrument was
developed based on a CTT approach, which has two major problems: having
sets of redundant items and having skewed response categories for most
items (Petrillo, et al, 2015). This problem seems more severe on a shorter scale.
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Since the items for the short scale were selected based on the loading factor,
some items are redundant for the content and the item difficulty. The present
research suggests that adding more difficult items to the scales could
enhance their measurement precision. Specifically for short scale, items
selected should have a broader range of endorsability, which may improve
future psychological research involving Indonesian participants.

The mean for a person measure on the agreeableness scale was the
highest among the five scales in IPIP-BFM and IPIP-BFM-25, indicating that
the item on the agreeableness scale is too easy to be endorsed by Indonesian
samples. This result could be explained by previous literature in cultural
psychology, where it is popularly termed the "interdependent self" (Markus &
Kitayama, 1998). Eastern societies (such as Indonesia) are considered more
group-oriented than Western societies, which are more individualistic
(Hofstede & McCrae, 2004; Kitayama, Markus, & Kurokawa, 2000). It may be
like Indonesians to consider others’ feelings in their daily life, which affects
the participants' responses, as such in the current instrument.

One limitation of the study is that participants were recruited using
an online survey, which means they may not be representative of the
Indonesian population. The internet has not yet reached several regions of
Indonesia. It is possible that Indonesians from rural areas would interpret the
IPIP-BFM content differently than expected. This must be empirically
examined. A second possible limitation is that our study solely focused on the
internal psychometric characteristics of the IPIP-BFM. While these findings are
promising, the external validity measure could address to what degree this
measure corresponds to any theoretically related constructs. A third
limitation is that the investigation of IPIP-BFM-25 used the same dataset as
the IPIP-BFM. Smith and colleagues (2000) suggested administering the short
form on an independent sample to avoid overestimating the correlation.
However, the procedure used in this study is considered enough to describe
the reliability and separation loss of using the short form.
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Conclusion

IPIP-BFM Indonesia has some adequate psychometric properties,
especially in terms of category function, person and item reliability, and item
properties. In general, longer measures outperformed shorter measures
regarding person separation and reliability. However, further testing and
refinement must be developed. Based on the Rasch model analysis in this
study, the following suggestions can be made to improve the test’s precision.
First, more difficult items should be added to represent a wider variety of
endorsement abilities. Second, the item detected as a misfit (I8 Use difficult
words) should either be revised or deleted. Third, if a short version is needed,
then the item selection for the short scale should not solely be chosen based
on the loading factor on EFA but also considering the broad of the content
and item difficulty.
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ABSTRACT

A significant number of studies have been conducted in order to explore the
effects of greenery on various aspects of human functioning. However, little is
known about how natural elements affect indicators of well-being at work, such
as work burnout or work engagement. Two studies (Study 1, winter - Ljubljana,
Slovenia; Study 2, spring - Novi Sad, Serbia) were performed in order to: 1) assess
the effect of natural elements on work burnout and work engagement in two
different seasons (winter and spring); 2) explore if gender moderates the effects
of workplace greenery on work burnout and work engagement. The results from
Study 1 (winter) showed that, after the exclusion of outliers from the dataset,
neither indoor nor outdoor greenery had a significant effect on work
engagement and work burnout. Contrary to this, in Study 2 (spring) outdoor
greenery exerted a significant effect on both burnout and engagement, while
indoor greenery did not. The moderating effect of gender was not clear and
further studies on this topic are needed. Thus, the current research extends the
existing literature on workplace greenery and demonstrates that natural
elements can, to some extent, affect indicators of employee well-being, such as
burnout and work engagement.

Keywords: natural elements, workplace greenery, employee well-being, job
demands
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Introduction

Rapid urbanization together with the growing pressures of workplace
demands has isolated humans from exposure to nature, making it harder to
maintain a balanced lifestyle. Part of the solution for bringing nature back and
integrating it into urban infrastructures is the careful planning and
management of urban green resources. A significant number of studies have
been conducted in order to explore the effects of natural elements on various
aspects of human functioning, including postoperative recovery (Ulrich, 1984),
students’ preferences and perceived restoration likelihood (Bogerd et al,
2018), stress levels (Repke et al, 2018), to name just a few. Greenery is a
valuable asset to the urban workplace environment as well, where it has been
shown that natural stimuli such as indoor plants, nature walks and/or window
views of outdoor greenery, have beneficial effects on employees in terms of
reducing stress (Lottrup et al, 2013), improving mood (Barton et al, 2009),
stress recovery (Ulrich et al, 1991) and psychophysiological status (Chang &
Chen, 2005), increasing job satisfaction (Dravigne et al, 2008), health and
well-being (Bowler et al,, 2010; Elings, 2006; Houlden et al, 2017; Sanchez et
al, 2018; Smith & Pitt, 2009; Wang et al, 2019), and even diminishing intention
to quit (Leather et al, 1998). Moreover, attention and memory at work are also
affected by the presence of a natural environment (Raanaas et al. 2011).

There are at least two theoretical explanations of why natural
elements have positive effects on human functioning. One is the Attention
Restoration Theory (ART; Kaplan & Kaplan, 1989) and it focuses on the
cognitive processes that are involved in information processing. According to
ART, directed attention is limited and prone to fatigue, while certain
environments have restorative qualities that can facilitate attentional
restoration. In line with ART, restoration is more likely to happen when an
individual becomes fascinated with, and the attention is effortlessly drawn to
an interesting element in the environment. One such environment is nature.
The second is Stress Recovery Theory (SRT; Ulrich et al, 1991) and it explains
the physiological and affective changes observed in natural environments.
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According to SRT, nature speeds up physical recovery through muscle tension
and reduces blood pressure and heart rate. Also, the natural environment
promotes positive change in affect and emotions - all leading to the
conclusion that nature can facilitate stress recovery via changes in the
autonomic nervous system that increase relaxation.

Burnout and work engagement

To date several definitions, models, and concepts of burnout have
been developed. One of the most popular concepts (Maslach et al, 2001)
recognizes burnout as a syndrome which consists of three dimensions: (1)
emotional exhaustion: the feeling of being “drained” and the inability to
summon sufficient energy for a new day, as well as a lack of enthusiasm; (2)
depersonalization/cynicism: the feeling of detachment from work and from
the people in the work environment, distancing and taking on a cynical
attitude, and (3) reduced personal accomplishment: feelings of decline in
one’s competence and productivity and a lowered sense of self-efficacy.
Other conceptualizations of burnout put more emphasis on fatigue,
exhaustion, and emotional weariness. For example, Pines and Aronson (1988)
argue that burnout is a “state of physical, emotional and mental exhaustion,
caused by long-term involvement in emotionally demanding situations” (p. 9).
Similar to Pines and Aronson (1988), as well as Shirom (1989), Schaufeli and
Greenglass (2001) define burnout as “a state of physical, emotional, and
mental exhaustion that results from long-term involvement in work situations
that are emotionally demanding” (p. 501). Under the influence of the positive
psychology movement, a group of researchers have defined a new concept
that has been viewed as a counterpart to that of burnout, and they have
developed a new construct - work engagement (Maslach et al, 2007
Schaufeli et al, 2002; Gonzdlez-Roma et al, 2006). Work engagement is
defined as a positive, fulfilling, work-related state of mind that is
characterised by vigour, dedication, and absorption. Vigour refers to the high
level of energy and resilience while working, the willingness of the employee
to invest effort in his/her work and persistence in dealing with difficulties.
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Dedication refers to the sense of significance, enthusiasm, inspiration, and
pride. Absorption is characterized by being fully concentrated on one’s work,
whereby time passes quickly and the employee finds it difficult to detach
him/herself from work. This definition of absorption makes it very similar to
what Csikszentmihalyi (1990) once called “flow”.

Mediating/moderating variables in the relationship between

natural environment and human functioning

There are various possible ways and mediating variables by which
natural green elements promote human functioning. For example, Zhang et
al. (2014) found that connectedness with nature is associated with greater
psychological well-being and is dependent on the tendency to perceive
natural beauty. Also, a natural environment can provide a setting for an
activity or exercise programme and thus promote increased physical activity,
which in turn has a positive impact on health (Bowler et al, 2010). As gender
differences in responsiveness to natural elements are well established
(Lottrup et al, 2013), they are described in more detail.

Generally speaking, the literature mentions several gender
differences with respect to their reactivity to natural elements (see for
example, Jiang et al, 2014), although the results are not consistent in all
studies (see Shin, 2007). For example, Lottrup et al. (2013) found that both
physical and visual access to workplace greenery were associated with lower
stress for men, while such association was not significant for women.
Furthermore, Astell-Burt et al. (2014) conducted a longitudinal study in which
they found that men benefitted from green spaces in early adulthood.
However, no association between green spaces and mental health was
evident for women until later in life. Older women in the greenest and least
green neighbourhoods reported similar levels of general health, but those
with a moderate degree of exposure had the most favourable mental health
scores. Shibata & Suzuki (2002) carried out an experimental study in which
participants were asked to perform two different tasks (sorting cards and

; 33



Popov et al. PP (2023) 16(1), 29-58

word associations) in three different working environments (front plant, side
plant, no plant). It has been shown that in the association task, male subjects
working without plants performed worse than female subjects under the
same conditions. Moreovetr, the task performances of the male subjects using
the front plant arrangement were higher than that of the male subjects
working without plants. Jiang et al. (2014) have reported different patterns of
relationship between males and females regarding tree density following a
stress induction test in a laboratory experiment. For women, no relationship
has been found between varying densities of tree cover and stress recovery.
For men, the dose-response curve proved to be an inverted-U shape: as tree
cover density increased from 1.7% to 24%, stress recovery increased. Tree
density between 24% and 34% resulted in no change in stress recovery. Tree
densities above 34% were associated with a decrease in recovery.

Finally, there are two additional constructs of interest for this study,
for they have been proved to exert a significant effect on personal well-being.
One is the Engagement with natural beauty - ie, the degree to which
individuals perceive natural beauty and are emotionally aroused by nature's
beauty (Zhang et al, 2014). There is an emerging line of research that suggests
a positive relation between individual's tendency to perceive natural beauty
and well-being across different cultures (Diessner et al, 2008; Capaldi et al,
2017). The second one is Job demands, defined as "physical, social, or
organizational aspects of the job that require sustained physical or mental
effort and are therefore associated with certain physiological and
psychological costs” (Demerouti et al, 2001, p. 501). The Job demands-
resources model (see for example Schaufeli & Taris, 2014) assumes that when
job demands are high, additional effort must be made to achieve the work
goals and to prevent decreasing performance. This obviously comes with
physical and psychological costs, such as fatigue, irritability, and burnout.
Given the fact that both of those constructs have an established relationship
with employee burnout, work engagement and well-being in general, we
wanted to use them as covariates in order to "extract" the "pure" effect of
greenery, regardless of the tendency of the person to perceive nature's
beauty, or his/her level of job demands.
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The present study

Although the links between urban greenery and employees’ physical
and psychological health have been summarised in many publications, there
are still significant gaps in the knowledge and inconsistencies in the findings.
For example, little is known about how natural elements affect indicators of
well-being at work, such as burnout or work engagement. In fact, to the best
of our knowledge, there are very few studies that have explored the effects
of natural elements on burnout (Cordoza et al, 2018; Hyvonen et al, 2018;
Thompson & Bruk-Lee, 2019). They demonstrated significant correlation
between workplace nature exposure, directed attention, and strain
outcomes (burnout, among others). Likewise, there is little information
available regarding the seasonality of the effect of the workplace greenery.
Does establishing green resources in the workplace affect employee well-
being only during the spring - blooming season for most species — or can
employees benefit throughout the whole year? Finally, many studies have
yielded a weak association between natural elements and health (eg,
Houlden et al,, 2017; see also Bringslimark et al,, 2009) or have been criticised
for having poor design, failing to exclude confounding effects or reverse
causality (Lee & Maheswaran, 2011; see also Grinde & Patil, 2009; Yeo et al,
2020).

Our study addressed the above-mentioned gaps and raised the
following research questions: 1) Does workplace greenery affect work
burnout and work engagement, when job demands and engagement with
natural beauty are controlled for? 2) Do the effects of workplace greenery on
work burnout and work engagement differ across different seasons (winter
vs spring) and samples (Ljubljana, Slovenia vs Novi Sad, Serbia)? 3) Does
gender moderate the effects of workplace greenery on work burnout and
work engagement?

In order to address those questions, we performed two independent
studies, one in Ljubljana (Slovenia), and the second in Novi Sad (Serbia). In line
with the Attention Restoration Theory and Stress Recovery Theory, and
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building upon research findings that reveal restorative power of the natural
elements and its effects on stress reduction (Hyvdnen et al, 2018; Lottrup et
al, 2013), following hypotheses were formulated:
H1: There are statistically significant differences in the levels of work burnout
(WB) and work engagement (WE) with respect to the possibility of viewing a
green outdoor environment through the window during work (WG1). We
expect more work burnout and less engagement in employees lacking the
possibility of viewing a green outdoor environment through the window
during the working day.
H2: There are statistically significant differences in the levels of work burnout
(WB) and work engagement (WE) with respect to the possibility of taking a
break in a garden, park or other natural environment during the working day
(WG2). We expect more work burnout and less engagement in employees
having less possibility of taking a break in a garden, park or other natural
environment during the working day.
H3: There are statistically significant differences in the levels of work burnout
(WB) and work engagement (WE) regarding the presence/absence of
workplace indoor plants (WG3). We expect more work burnout and less
engagement in employees who work in offices without indoor plants.

Also, even though literature review did not paint the whole picture,
most studies (Astell-Burt et al, 2014; Fischer et al, 2018; Jiang et al, 2014;
Lottrup et al, 2013) showed that there are some gender differences in
responding to urban greenery. Therefore, the fourth hypothesis was as
follows:
H4: Male and female employees will respond differently in contact with both
outdoor and indoor greenery.
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Study 1 (Ljubljana, Slovenia)

Method

Instruments

The workplace greenery index (WGJ) measures employees’ nature
exposure in the workplace. The questionnaire consists of three items, two of
which have been taken from Lottrup et al. (2013), and the third has been
added to measure the presence of indoor plants. The first item (WGT)
measures the visibility of outdoor greenery through the window (“Do you
have the possibility of viewing a green outdoor environment through the
window while you are working?”, with the response categories being “ Yes” or
“Nd"). The second question (WG2) relates to actual access to the outdoor
environment during work (“Do you have the possibility of taking a break in a
garden, park or other natural environment during your working day?”, with
the response categories being “Nd’, “ Yes, but | never use it’, “ Yes, and | use it
sometimes’, “Yes, and | use it ofter?). Finally, with the third question (WG3)
participants were asked about the presence of indoor greenery in their
workplaces (“Do you have indoor plants in your workplace?”, the possible
responses being “ Yes” or “N¢").

The Work Burnout scale from the Copenhagen burnout inventory
(Kristensen et al, 2005; Serbian version: Berat et al, 2016). WB assesses the
degree of physical and mental fatigue and exhaustion that is perceived by the
person, related to his/her work. It consists of seven items (e.g., “Is your work
emotionally exhausting?”), with a five—point Likert scale (from “Never/almost
never to “Always’). The original scoring was used (the response
“Never/almost never is calculated as O, “Seldon? as 25, “Sometimes’ as 50,
“Oftert’ as 75 and “Always’ as 100), and the total score is obtained as
arithmetic means of the responses to all seven items. Earlier studies have
shown that the scale is valid and reliable (Milfont et al, 2008). Verification on
the samples of employees in Serbia has shown that it has a high internal
consistency (a =.88), as well as correlating to distress in the expected manner
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(r=.54), turnover intentions (rranging from 36 to .40) and job satisfaction (r
ranging from .29 to -.44; Berat et al,, 2016). The a coefficient obtained for the
scale was .88 in Study 1 (Ljubljana), and .90 in Study 2 (Novi Sad), respectively.

WE was measured using the short version of the Utrecht Work
Engagement Scale (UWES-9; Schaufeli et al,, 2006; both Serbian and Slovenian
versions of the scale can be obtained from:
https://www.wilmarschaufeli.nl/tests/#engagement). The measure consists
of three subscales: Vigor (VI), Dedication (DE), and Absorption (AB). Each scale
consists of three items. Each item needs to be assessed on a 7-point scale (7
= neverto 7 = always). ltem samples: “At my job, | feel strong and vigorous.”
(VI), “l am proud of the work that | do” (DE) and “I get carried away when I'm
working” (AB). The a coefficient obtained in this study for the scale was .93.

The Job Demands Scale from the Job demands-resources
questionnaire (Boyar et al, 2007), translated into Slovenian and adapted by
Tement et al, (2010). The Job Demands Scale contains five items (sample item:
“My work requires all of my attention”). The a coefficient obtained in this
study for the scale was .89.

Appreciation of natural beauty was measured with the natural beauty
dimension from the £ngagement with Beauty Scale (EBS; Diessner et al,
2008). The scale measures the different psychological processes by which
humans encounter beauty in the natural environment: perception or
cognition (“I notice beauty in one or more aspects of nature”), physiological
arousal (“When perceiving beauty in nature | feel changes in my body, such as
a lump in my throat, an expansion in my chest, faster heartbeat, or other
bodily responses”), conscious emotion (“When perceiving beauty in nature |
feel emotional, it ‘moves me,” such as feeling a sense of awe, or wonder or
excitement or admiration or upliftment.”), and transcendence or spirituality
(“When perceiving beauty in nature | feel something like a spiritual
experience, perhaps a sense of oneness, or being united with the universe, or
a love of the entire world.”). Each of the four items was assessed on a 7-point
scale (7= very uniike meto 7 = very much like me). The a coefficient obtained
in this study for the scale was .80.
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Several items of socio-demographic data were collected as well,
including gender, age, education level, tenure with current employer and the
number of working hours per week.

Sample and procedure

The original idea behind the study was to implement a two-wave
panel design, with a time lag of 4 months between Time 1 and Time 2. With
that in mind, data for Time 1 were collected in January 2016. The invitation to
participate in the survey was sent to five different departments of the public
administration of the City of Ljubljana, whose offices are situated in the urban
part of the city of Ljubljana. Participants were invited by their superiors via
company email, were supplied with general information about the aim of the
study, and informed that data obtained in the study would be considered
strictly confidential and used only for research purposes. The questionnaires
were administered individually, and it took the respondents approximately 10
minutes to complete them. Participation was anonymous and voluntary.

A total of 132 employees filled in a Google Form, out of approximately
300 full-time employees - response rate 43%. Two cases (1.5%) were initially
deleted because they did not fill out at least one whole questionnaire, so the
final sample consists of 130 respondents with usable data (38 males [29.2%),
92 females [70.8%]; average age 44 [range 27-66], 13 participants with no
response), with nearly 42 working hours per week on average. 13 employees
(10.2%) had finished secondary school, 100 employees had either bachelor’s or
master’s degrees (78.1%), and 15 participants (11.7%) had either a magister
degree or PhD (two participants with no response). Missing data were present
in sparse numbers (all but one respondent with less than 10% missing data
scattered across the dataset), so we decided to replace missing data using an
Expectation-Maximisation algorithm.

Time 2 was carried out during the spring season, May-June 2016.
However, due to attrition, at Time 2 data were collected from only 61
participants. In addition, a large number of participants did not use the same
code for both measurements and thus data could not be reconciled.
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Therefore, in this paper only data from Time 1 have been reported. However,
data from Time 2 can be obtained from the first author upon request.

The SPSS 23.0 package was used to process the results. Descriptive
statistics techniques were used to describe the data, and ANCOVA for testing
the hypotheses.

Results

All variables in the study show a distribution that does not
significantly deviate from normal. Also, a coefficients of internal consistency
show acceptable levels for all the study variables. However, in two subjects’
values were found for the work engagement which qualified them as outliers,
namely z = 333 and 3.49 (Tabachnik & Fidell, 2013). Thus, Table 1 shows
descriptive statistics for the variables used in the study, as well as their
interrelationships, after the two outliers have been dropped.

Table1

Study 1- mean, standard deviation, skewness, kurtosis, and a coefficients of
variable and correlations between the variables.

M SD Sk K o 2 3 4

1. Work Burnout (WB) 4224 2204 16 -43 .88 -43**22** 05
2. Work Engagement (WE) 3738 962 -61-05.95 35**.06
3. Job demands (JD) 2068 379 -90 .41 .89 .09

4. Engagement with Natural Beauty (EWNB) 18,52 4.60 -77 .00 .83

Notes. N=128. M- mean, SD - standard deviation, Sk - Skewness, K- Kurtosis, o —
coefficient of internal consistency.

* p<.05; **p < 01

Table 2 shows the results of the ANCOVA analysis, where the three
WG questions served as independent variables, burnout and work
engagement as dependent variables, and job demands and engagement with
natural beauty as covariates. Since dropping outliers from the dataset
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significantly impacted results, Table 2 presents the ANCOVA results with and
without outliers. As shown in Table 2, there were no significant differences in
well-being indicators (burnout and work engagement) for either the window
view (WG1) or the possibility of taking a break in a garden, park, or other
natural environments during the working day (WG2). Thus, Aypotheses H1 and
H2 were rejected. There were significant differences in the level of work
engagement in the case of the presence/absence of indoor plants at the
workplace. It was shown that employees with indoor plants in their offices
scored higher on work engagement (estimated M= 37.42, 95% C 35.83, 39.89;
SE=102) in comparison to those who did not (estimated M = 33.42, 95% C#
29.70, 3713; SE = 188). However, after two outliers had been removed,
significant differences disappeared. Thus, Aypothesis H3 was rejected as well.
The fourth hypothesis was tested in the same way as the third, with gender
introduced as the second categorical independent variable. Firstly, we
wanted to test whether there were gender differences in burnout and work
engagement. Results of t-test showed that there were no gender differences
in either burnout, #(126)=-0.28, p=.79 or work engagement, {126) =-033, p=
74. Furthermore, the results showed that gender moderated the effect of
indoor plants on work engagement, WG3 x Gender, A(1,124) = 407, p=.046,1°
=.03 while such an effect on burnout proved to be marginally significant, WG3
x Gender, A1,124)=371, p = .056, n?=.03. However, after two outliers had been
removed from the dataset, significant differences disappeared for both
engagement, WG3 x Gender, A1,122) = 33, p=.56, 1> =.00 and burnout, WG3
x Gender, A1122) =139, p = 24, n? = .01. Thus, Aypothesis H4 was rejected
Finally, further analysis revealed that women reported having indoor plants
more frequently than men, x(1) = 2134, p = .00, so the results regarding the
moderation effect of gender in the relationship between indoor greenery and
work engagement should be interpreted with caution.
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Table 2

Study 1- ANCOVA models testing differences in WB and WE with and without
outliers

With outliers (V= 130) Without outliers (V= 128)

Source Dependent Variable df Errordf F p n? df Errordf F  p 1

Work Burnout 1 126 17 68 00 1 124 01 94 .00

Work Engagement 1 126 39 54 00 1 124 222 14 02
124 105 37 03 122 120 32 .03
124 114 33 03 122 178 16 04
Work Burnout 1 126 01 93 .00 1 124 .50 .48 .00
Work Engagement 1 126 427 04 03 1 124 97 33 .01

WG1

Work Burnout 3 3
WG2
Work Engagement 3 3

WG3

Note. In the cases of all three WG variables, JD and EWNB served as covariates. JD
was a significant covariate in the case of all three independent variables, whereas
EWNB was not in any of the three. See text for more details.

Discussion

The results have shown that outdoor greenery (accessed either
visually or physically) did not exert a significant effect on employee well-
being as measured by burnout and work engagement. It is worth noting
though that hypotheses regarding the effects of outdoor greenery were
postulated based on the initial study design that should have included two
measurements (winter/spring). However, due to the sample attrition, the
results here were based only on the Time 1 measurement (winter). Given the
fact that in wintertime outdoor greenery is scarce, this result is not surprising.
Gender differences in the context of workplace greenery are also worthy of
discussion. It appears that male and female workers react differently to the
presence/absence of indoor plants. However, after two outliers were
dropped from the dataset, the moderating effect of gender disappeared, thus
rendering the results inconclusive. What is puzzling is the finding that women
report having indoor plants in their offices more frequently than men. It
appears that they choose to plant them for reasons other than restorative
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(for example, aesthetic or out of cultural habit). Overall, there is insufficient
data to support any of the formulated hypotheses and more research is
needed on this topic.

Study 2 (Novi Sad, Serbia)

Method
Instruments

In Study 2, the instruments used to assess the presence/absence of
greenery, engagement with natural beauty, work engagement and work
burnout were the same as those used in Study 1.

The job characteristics questionnaire (Popov et al, 2022) was used to
measure job demands. More specifically, three subscales measuring three
fundamental job demands were used, those being: quantitative job demands
(sample item: “Your job requires you to work very fast”), cognitive job
demands (sample item: “Your job requires you to be very focused on and to
pay full attention to the task at hand.”), and emotional job demands (sample
item: “Your job requires you to behave kindly (in conversation with customers,
clients, etc) even when you don't feel that way.”). The dimensions were
represented with three items each, so that the total number of items used in
the study amounted to 9. The a coefficient obtained in this study for the scale
was .64.

Sample and procedure

A total sample of 191 full-time employees from various industries
(both private and public sector companies) participated in the study (101
females, 52.9%). The average age of participants at the time of the data
collection was 37 (range 18-64). Average tenure for participants was 9 years,
with 35 working hours per week on average. 42 employees (18.2%) had
finished secondary school, 19 employees had bachelor’'s degrees (8.2%), 124
(53.7%) had master’s degrees, and 5 participants had PhDs (2.2%).
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Data was collected via Google Forms during May 2019. As was the
case in Study 1, the first page of the questionnaire provided respondents with
basic information on the main aim of the study. Respondents were informed
that participation in the study was voluntary and were offered the
opportunity to contact the authors. The questionnaires were completed
individually and took the participants approximately 10 minutes to complete.
Due to settings of Google Forms (all questions were obligatory to answer),
there were no missing values or incomplete data.

Results

Table 3 shows descriptive values for the variables used in the study. It
is evident that all variables show a fairly normal distribution. Also, the «a
coefficient of internal consistency is at least acceptable for all the variables
except for job demands (JD), which evidenced a somewhat lower level of
internal consistency. Given the fact that we used a composite score of job
demands consisting of three relatively independent job demands indicators
(quantitative, qualitative, and emotional), this result is hot unexpected. No
outliers were detected for any of the studied variables.

Table 3

Study 2 - mean, standard deviation, skewness, kurtosis, and «a coefficients of
variable and correlations between the variables

M SD Sk K a 2 3 4

1. Work Burnout (WB) 47.88 2479 .04 -67 90 -52**39** 17*
2. Work Engagement (WE) 34.77 1014 -.46 -.05 93 .00 .09
3. Job demands (JD) 3261 522 -18 -13 64 J9**

4. Engagement with Natural Beauty (EWNB)  13.81 396 -39 -.42.80

Notes. N=191. M - mean, SD - standard deviation, Sk - Skewness, K- Kurtosis, a -
coefficient of internal consistency.

* p<.05;** p<.01
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Table 4 shows results of the ANCOVA analysis, where the three WG
questions served as independent variables, burnout (WB) and work
engagement (WE) as dependent variables, and job demands (JD) and
engagement with natural beauty (EWNB) as covariates. As is shown in Table
4 and Figure 1, respondents with the possibility of viewing a green outdoor
environment through their window during work (WGT1) reported significantly
less burnout (estimated M = 4532, 95%C} 4749, 5867, SE = 202), in
comparison to those without that possibility (estimated M = 53.08, 95% C/
4749, 58.67, SE = 2.83). Also, respondents with the possibility of viewing a
green outdoor environment through the window reported higher levels of
WE (estimated M = 3638, 95% Ct 34.62, 38.14; SE = .89), compared to those
without (estimated M = 3167, 95%Ct 29.21, 34.13; SE£ = 125). Thus, Aypothesis
H1 was supported. In the case of the possibility of taking a break in a garden,
park, or other natural environments during the working day (WG2) the
differences were also significant (Figure 2), thus hypothesis H2 was
supported. Bonferroni pairwise comparisons showed significant differences
in the level of burnout between the group of respondents who did not have
access to outdoor greenery (estimated M = 5527, 95%Ct 4950, 61.04; SE =
2.92) as compared to both those who did have access and used it sometimes
(estimated M= 43.80, 95% CF 38.76, 48.85; SE= 2.56) and who did have access
and used it often (estimated M = 4100, 95%CF 3398, 48.02; SE = 3.56).
Additionally, significant differences in the level of work engagement were
registered between the group of respondents who did not have access to
outdoor greenery (estimated M = 3096, 95%C} 2837, 33.54; SE = 131) as
compared to both those who had access and used it sometimes (estimated
M =36.26, 95% Ct 34.00, 38.52; SE£=115) and those who had access and used
it often (estimated M= 37.08, 95% CF 33.94, 40.23; SE=159). Finally, there were
no significant differences in levels of either WB or WE in the third condition
(WG3 - “Do you have indoor plants at your workplace?”). Thus, Aypothesis H3
was rejected. To test whether the effects of workplace greenery depend on
gender, we performed additional analysis for the independent variables WG1
and WG2. Prior to the hypothesis testing, we wanted to examine whether
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there were gender differences in burnout and work engagement. Results of
t-test showed that there were no gender differences in burnout, #189)= -133,
p=.18 and work engagement, #{(189)= .40, p=.69. Moderation analysis showed
that gender did not moderate the relationship between either of the two
greenery variables and employee well-being. In the case of the possibility of
viewing green outdoors through the window: WG1 x Gender, A1,185)= .87, p
= 35,1 = .01 for work burnout; WG1 x Gender, A1,185) = .81, p= .78, n* = .00
for WE. For the second independent variable, the possibility of taking a break

in a garden, park or other natural environments during the working day: WG2
x Gender, A3,181)=179, p= 15,12 =.03 for work burnout, and WG2 x Gender,
A3,181) =150, p=.22,1? = .02. Thus, Aypothesis H4 was rejected.

Table 4

Study 2 - ANCOVA models testing differences in WB and WE

Source Dependent Variable arf  Error of F o 7’
Work Burnout 1 187 504 03 .03
WGT1
Work Engagement 1 187 930 .00 .05
Work Burnout 3 185 500 .00 .08
WG2
Work Engagement 3 185 413 01 .06
Work Burnout 1 187 132 25 .01
WG3
Work Engagement 1 187 085 36 .01

Notes. N = 191. In the cases of all three WG variables, JD and EWNB served as
covariates. JD proved to be a significant covariate in the case of all three independent
variables, but only when predicting WB. EWNB was not significant in any of the cases.

See text for more details.
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Figure 1. Main effect of WG1 ("Do you have the possibility of viewing a green outdoor environment through the window while you are working?")
on Work burnout and Work engagement respectively
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Figure 2. Main effect of WG2 ("Do you have the possibility of taking a break in a garden, park or other natural environments during your working
day?") on Work burnout and Work engagement

Figure 2. Main effect of WG2 on Work burnout and Work engagement.

Discussion

It is interesting to notice the almost perfectly inverse pattern of
results in the second study (Novi Sad, spring) in comparison to the first one
(Ljubljana, winter). Specifically, the results of Study 2 have generally shown
that outdoor natural elements can have restorative power and promote well-
being in employees. In contrast, indoor plants were not found to be effective,
nor did their interaction with gender have any influence on the well-being of
employees. It can be concluded that, if available, outdoor greenery (the
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possibility of visual and physical access) has a greater influence on the well-
being of employees than indoor plants.

General discussion and conclusions

To date, many researchers have attempted to understand how
people respond to the natural environment (Elings, 2006; Ulrich, 1984; see Lee
& Maheswaran, 201 for a detailed review). Even though they are not
unambiguous in that regard, the results of previous research have generally
shown that human beings tend to respond positively in contact with nature,
in terms of affective response, psychological well-being, stress recovery etc.
(Barton et al, 2009; Bowler et al, 2010; Elings, 2006; Houlden et al, 2017;
Lottrup et al, 2013; Sanchez et al, 2018; Smith & Pitt, 2009; Wang et al,, 2019).
However, to date, very few studies have explored the effects of natural
elements at work on employee well-being (Cordoza et al, 2018; Hyvonen et
al, 2018; Thompson & Bruk-Lee, 2019). Moreover, to the best of our knowledge
none of them have focused on the effect of greenery on one of the positive
indicators of employee well-being, namely work engagement. To fill that gap
in knowledge, we conducted two independent cross-sectional studies, the
first in Ljubljana (Slovenia), and the second in Novi Sad (Serbia). The main aim
of said studies was to explore whether workplace greenery affects employee
well-being (both positive and negative aspects of well-being - work
engagement and burnout, respectively), when job demands and engagement
with natural beauty are controlled for.

There were several important findings. Firstly, it has been shown that
when present, outdoor natural elements exert a significant effect on work
burnout and engagement and that effect is in the expected direction. The
same goes for both visual access (the possibility of viewing a green outdoor
environment through a window), and physical access (the possibility of taking
a break in a natural environment). As has been already discussed, this effect
was significant only in the second study that was carried out in spring, and
not in the first one, which took place during the winter season. Thus, it can be
hypothesized that the effects of outdoor workplace greenery (both visual
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and physical access) may be greater in spring than in winter, but the exact
conclusion requires more strict research design (see Limitation section for
more details). Furthermore, in the case of physical access to outdoor greenery
during the working day, it is necessary to control for the possible confounding
effect of physical exercise (i.e, walking), and thus to extract the “pure” effect
of greenery. Indeed, it is possible that access to outdoor greenery during the
working day boosts employees’ physical activity, which in turn contributes to
improving their well-being as shown earlier (see for example, Mitchell, 2013;
Rebar et al,, 2015; Weng & Chiang, 2014). That being said, the important finding
of the current research is that the effect of making use of physical access to
nature was significant in Study 2 (physical activity in a “greener” outdoor
environment), while in Study 1 (physical activity in a “less green” environment)
was not. This finding could contribute to the growing body of knowledge that
considers greenery as being a key agent that boosts employee well-being.
The effect of indoor greenery is less clear. The results showed that,
after two outliers had been removed in Study 1, indoor plants did not exert a
significant effect on either burnout or engagement. It appears that, when
present, outdoor natural elements have a greater effect on humans than
indoor plants, as has been shown earlier (Chang & Chen, 2005; Korpela et al,
2017). One possible explanation is the confounding effect of depth of
perception or daylight that enters the room through a window. For example,
the classic work from Ulrich (1984) received criticism that the reported health
benefits of looking through a hospital window was not due to natural
elements but to the effects of a window regardless of the scenery. Yet, in
later studies (Ulrich et al, 1991) it was shown that viewing a natural
environment was superior in terms of physiological restoration after stressful
events. However, when visual contact with both indoor and outdoor natural
elements is present (as in Study 2), it is possible that depth perception (i.e,
the view through the window onto the broader natural landscape or into the
distance) may have more restorative power than a lack thereof (i.e., the view
of “just” an indoor plant) and serve as the key component in boosting
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employee well-being. Therefore, future studies should be focused on
extracting the “true” effect of greenery.

It has been found previously that job stress affects male and female
employees in different ways, as Lottrup et al. (2013) discussed in more detail.
Additionally, in previous studies it has been shown that males and females
react to exposure to nature differently (see for example, Astell-Burt et al,
2014; Shibata & Suzuki, 2002). The results from our studies do not support the
hypothesis of gender as a moderating variable in the relationship between
nature and employee well-being. Although women reported a greater
number of plants in their offices as compared to men, there is no evidence
that this greenery played a protective role in recovery from stress, nor that it
helped in boosting work engagement. One way to understand such
inconsistencies in findings in comparison to earlier studies is to take into
account the different types of outcome measure. In different studies different
indicators of response to the natural elements have been utilised (somatic
outcomes, physiological response or reported perceptions of (mental) health
levels; see for example Bos et al, 2016; Korpela et al, 2017), which makes it
difficult to compare them.

Finally, the literature on environmental preference and restoration
has to date been guided mostly by Stress Recovery Theory (Ulrich et al,, 1991)
and Attention Restoration Theory (Kaplan & Kaplan, 1989). This paper shows
that theoretical perspectives for understanding workplace greenery could be
broadened. Specifically, the results from this study could be discussed in the
context of the job demands-resources theory (Demerouti et al, 2001), as
suggested in one recent paper (Thompson & Bruk-Lee, 2019). In accordance
with the job demands-resources theory, workplace greenery could be
understood as one of the job resources that has restorative potential that is
available to the employees to use (along with other work environment
resources, such as ergonomically well-designed workplaces, social support,
feedback, etc). Naturally, a true and unambiguous support for the biophilia
hypothesis is yet to be provided.
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Limitations and implications for future research

The results of the study should be taken with some caution due to its
limitations. Firstly, in Study 1a relatively small number of employees took part
in the study. Percentagewise, the response rate in the first wave was not
small, given the fact that 130 out of (approximately) 300 full-time Ljubljana
public administration employees took part in the study. However, in absolute
numbers, it is still a relatively small sample. Secondly, as has been discussed
earlier in the paper, two studies (Novi Sad and Ljubljana) were not carried out
in the same period of the year. More precisely, Study 1 (Ljubljana) was
designed as a short prospective study with two measurement times, but due
to the high attrition in the second measurement, only data from
measurement at Time 1 were usable. Therefore, the obtained results from the
two studies are comparable only in the context of indoor greenery.
Furthermore, the comparability of the two studies is further reduced due to
the fact that they are two different samples (sample of employed from one
public institution in study 1 vs heterogeneous sample of employees from
various private companies in study 2). 7hirdly, self-selection bias was not
controlled for, and it cannot be ruled out a possibility that those who are most
interested in this topic participated in the study and thus made the results
biased in a sense that they reported an even greater effect of greenery than
it would have been in the general population (see for example Bethlehem,
2010; Schaurer & Weiss, 2020).

Finally, we would like to invite other researchers to replicate this
study particularly in other countries, as it would be very useful for establishing
cross-cultural validity of the used measures and obtained results in general.

Conclusions

This study is among the first to examine the relationships between
exposure to nature at work and employees’ reported work burnout and work
engagement. In general, the results give limited support to the growing body
of evidence to suggest that natural elements can boost employee well-being
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and mental health in general. It could be concluded that natural elements play
a significant role in explaining employee well-being levels, even though that
role is not always clear. Additionally, it seems that, when present, outdoor
greenery exerts a greater impact on employee well-being than indoor plants.
In the absence of outdoor elements (winter season in Study 1), results on the
effect of indoor plants on work burnout and engagement are inconclusive.
Finally, the moderating effect of gender is not clear and further studies on
this topic are needed.
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ABSTRACT

This study aimed to investigate the psychological functioning of athletes in
Serbia during the second wave of the COVID-19 pandemic. We investigated the
relationships of different coping strategies (problem-focused, emotion-focused,
and avoidant coping), intolerance of uncertainty, and perceived levels of
depression, anxiety, and stress. A total of 117 athletes took part in this study
(62.40% male, average age 29.95). The results showed that the use of avoidant
coping and problem-focused strategies were associated with poorer indicators
of mental health. Furthermore, intolerance of uncertainty had both direct and
indirect (via avoidant coping strategies) effects on experienced levels of
depression, anxiety, and stress.
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Introduction

COVID-19 outbreak completely changed our daily lives, affecting not
only health but all domains of human functioning. The World Health
Organization (WHO, 2020) declared a global pandemic and many countries
across the world introduced various restrictive measures (e.g., social
distancing, self-isolation, and quarantine of those who were exposed to
COVID-19) in order to get control over the spreading of coronavirus disease.
Many sports events (including Olympic games) were postponed or
completely canceled, which affected the professional and private goals of
many professional athletes. COVID-19 pandemic also greatly affected mental
health of people across the globe. Participants from general population
reported higher level of anxiety and distress (Keeter, 2020; Liu et al. 2020),
insomnia (Voitsidis et al, 2020) or even symptoms of posttraumatic stress (Liu
et al. 2020; Gonzalez-Sanguino et al, 2020). While some studies, conducted
before COVID-19 pandemic, suggest that athletes are showing fewer signs of
depression compared with non-athletes (Brand et al, 2013) there is also
evidence that professional athletes are also experiencing various mental
health symptoms and disorders at the same or even higher extent compared
to non-athletes (e.g., Readon et al. 2019).

Mental health of athletes during COVID-19 pandemic

In the context of global pandemic, athletes were facing direct effects of the
pandemic such as potential iliness, death of loved ones or fear of their own
mortality, social isolation, and loss of personal freedom; and sport-specific
effects such as losing job and career opportunity due to delay or cancellation
of important sport events, losing or lack of sponsorship that affected financial
status and living conditions, etc. Additionally, many countries banned sports
activities, which could also be one of the factors that contribute to the
mental and physical health of athletes and physically active people, as there
is a well-documented relationship between exercise and mental health. For
example, it was shown that physical activity is one of the factors that could
reduce levels of post-traumatic stress, depression, and anxiety (Leard Mann
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et al, 2011; Mammen & Faulkner, 2013; Schuch et al,, 2019). Finally, people could
use different sports activities to better cope with ongoing pandemic and
related stress and in situations where sports activities were banned, they had
to come up with different alternative strategies.

In one of the studies that investigated the psychological functioning
of athletes during the COVID-19 outbreak (Senisik et al, 2021) it was shown
that the general distress (measured as total score on The Depression, Anxiety,
and Stress Scale [DASS-21; Lovibond & Lovibond, 1995]) was significantly
lower among athletes compared to non-athletes. Another study conducted
in Serbia (Sokic¢ et al, 2021) showed negative association between training
and distress. Namely, professional athletes, as well as those with a high level
of physical activities, experienced less distress during the outbreak of the
pandemic and curfew. Interestingly, it was shown that professional athletes
who changed their training routine experienced lower levels of anxiety
compared to recreational athletes who did not change their training routine
and recreational athletes who did change it (Sokic et al, 2021). The authors of
this study explained that in the time of a global pandemic it seems that
physical activity does not provide additional benefits for mental health (Sokic
et al, 2021). On the other hand, elite athletes might be more resilient
compared to other groups and that could help them to better adjust even
during crisis.

Coping strategies and mental health during COVID-19 pandemic

As we already mentioned, exercise has many positive effects on
mental health (Brand et al., 2013; Mikkelsen et al,, 2017). We are learning more
and more about the psychological, but also biochemical mechanisms, through
which exercise and physical activity have a positive effect on mental health
and mood. However, when dealing with stressful events such as pandemic,
our coping strategies could probably explain why some people handle
stressful events better than the others. The relationship between the use of
coping strategies and psychological functioning was also investigated in the
context of the COVID-19 pandemic. Nevertheless, these studies showed
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mixed results regarding the relationship between coping strategies and
mental health. For example, some studies showed (e.g., Guo et al,, 2020) that
problem-focused strategies are associated with fewer mental health issues
while the opposite trend was observed for emotion-focused coping
strategies. Contrary, another study (Li, 2020) suggested that using both
problem-focused and emotion-focused strategies is associated with better
psychological status while only usage of problem-focused strategies was
linked with higher PTSD symptoms. Furthermore, it was shown that positive
thinking, active coping, and social support are positively associated with well-
being and negatively with stress, anxiety, and depression (Budimir et al,, 2021).
Also, avoiding thinking about issues or struggling to cope was associated with
higher levels of depression and anxiety (Kar et al,, 2021). The study conducted
with the athlete population in Serbia at the beginning of the pandemic
showed that emotion-focused and avoidant coping strategies were
associated with worse mental health while problem-focused strategies were
negatively associated with depression and anxiety (Popov et al, 20217).
However, it is important to note that all these studies were conducted during
the first wave of the pandemic. One study which was conducted during the
second wave of the pandemic in Japan (Fukase et al, 2021) showed that
certain coping strategies were associated with depression. Those strategies
were: planning, use of instrumental support, denial, behavioral
disengagement, and self-blame. Planning and instrumental support could be
classified as problem-focused strategies, while the rest belong to the group
of avoidant coping strategies.

Our study was conducted in the period from December 2020 to the
first week of March 2021. At that time, many athletes continued with their
regular activities. Some of the competitions were even re-established,
although there was still a lot of uncertainty (e.g, it was not yet sure if the
Olympic games would be held or not), since it was unknown in which
direction the pandemic would go. In such a situation, athletes had limited
control over their professional future, as they could only take precautionary
measures and keep training, while decisions about holding sports events
were out of their control. When it seems hard or impossible to control a
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problem in a highly uncertain situation, use of different coping strategies
could be more or less effective. Although it is often assumed that using
problem-focused strategies is associated with better mental health in some
extreme situation (such as global pandemic) that is not necessarily true. For
example, a study that investigated the association between coping strategies
and adjustment in the low-control situation (e.g, Terry & Haynes, 1998)
showed that problem-focused management and avoidant coping strategies
were associated with poorer outcomes while emotion-focused ones were
related to more positive outcomes.

Intolerance of uncertainty, coping strategies, and mental health

In the times of global crises such as pandemics, which generally bring
heightened levels of fear and uncertainty, one of the constructs which can
facilitate understanding of the human capacity to deal with such
circumstances is intolerance of uncertainty (IU). This concept could be
defined as “an individual’s dispositional incapacity to endure the aversive
response triggered by the perceived absence of salient, key, or sufficient
information, and sustained by the associated perception of uncertainty”
(Carleton, 2015, p. 31). Previous studies confirmed the relation between high
IU and anxiety and depression (e.g., Boelen & Reijntjes, 2009; Gentes & Ruscio,
20M). Furthermore, it was shown that intolerance of uncertainty is a useful
concept for understanding psychological functioning during pandemics, both
HIN1 (Taha et al,, 2014) and current, COVID-19 (e.g,, Blanusa et al,, 2020; Blanusa
et al, 2021; Ferreira et al, 2020; Satici et al, 2020). Also, the association of
intolerance of uncertainty with particular coping strategies was confirmed.
For example, IU had not only direct effects on HINT anxiety, but also indirect
ones via emotion-based coping strategies (Taha et al, 2016).

The present study

In this study we aimed to examine the psychological functioning of
athletes in the situation of prolonged stress caused by the second wave of
the COVID-19 pandemic. In order to do so we formulated several hypotheses:
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H:: Emotion-focused strategies would be associated with lower symptoms of
depression, anxiety, and stress. At the time of data collection, coronavirus was
not a completely new threat anymore, the medical treatment protocols were
improved, and during December of 2020, Serbia got the first coronavirus
vaccine. Therefore, we assumed that athletes’ main concerns were training
and preparing for competitions (and facing sports-related uncertainties).

H,: Problem-focused strategies, as well as avoidant coping strategies, will be
associated with elevated symptoms of depression, anxiety, and stress.
Avoiding dealing with unpleasant events is in most situations a dysfunctional
strategy. On the other hand, if the main source of stress is out of someone's
control (e.g, uncertainty about future sports events), we assume that
problem-focused strategies could only increase distress.

Hs: The intolerance of uncertainty would predict levels of experienced
depression, anxiety, and stress among athletes, both directly and indirectly
via the usage of coping strategies (problem-focused, emotion-focused, or
avoidant).

Method

Sample and procedure

A total of 117 athletes (77 professional and 40 recreational athletes)
took part in this study, 62.4% of which were male. The average age of study
participants was 29.95 (50 = 11.61). According to Serbian Law on sports (Zakon
0 sportu, 2016), recreational sport includes engaging in sports activities for
the purpose of leisure and recreation, improving health or improving one's
own results, in all segments of the population. On the other hand, professional
athletes are those whose primary or only occupation is sport (i.e, they are
paid to train and to compete). The status of athletes in our study was
determined based on their self-report. In Table 1 more detailed information
about our sample is given.
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Table 1

Demographic characteristics of the sample

professional athletes recreational athletes
male
athletes without disability 33 21
athletes with disability 10 9
female
athletes without disability 28 10
athletes with disability 6 0

Because the group of athletes with disabilities was relatively small
and they did not differ (based on Mann-Whitney U test) from the group of
athletes without disabilities regarding their intolerance of uncertainty,
anxiety, depression, or stress score as well as regarding usage of problem-
focused, emotion-focused and avoidant coping strategies, we did not use
this factor in further analysis. Our initial idea was to compare athletes with
and without disabilities since we assumed that athletes with disabilities
might developed some additional coping strategies and resilience that could
be also useful in the context of pandemic. However, in this study those
differences were not obtained.

Participants voluntarily took part in this online study (the survey was
administered using the Google forms software). We used the snowball
sampling method for recruiting participants. Before filling out the
questionnaire, participants were informed about the aim of the research and
by clicking the button "l agree to take part in this study" they gave consent.
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Instruments

Brief COPE (Carver, 1997 Serbian translation and adaptation: Zivanovic &
Vukcevic-Markovic, 2079)

We used Brief COPE (Carver, 1997: Serbian translation and adaptation:
Zivanovi¢ & Vuk&evi¢-Markovi¢, 2019) to measure 14 coping strategies: self-
distraction, active coping, denial, substance use, emotional support,
instrumental support, behavioral disengagement, venting, positive reframing,
planning, humor, acceptance, religion, self-blame. For analysis and more
comprehensive interpretation we grouped these 14 coping strategies into 3
broader groups (like it was done in Popov et al, 2021): problem-focused
(active coping, instrumental support, and planning), emotion-focused
(acceptance, positive reframing, emotional support, religion, and humor) and
avoidant coping strategies (denial, self-distraction, self-blame, behavioral
disengagement, venting and substance use). The Cronbach alpha coefficients
were: .81 for problem-focused strategies (6 items), .70 for emotion-focused
(10 items), and .73 for avoidant strategies (12 items). Participants rated using a
4-point scale (from1to 4) how each of described behaviors is typical for them
in a highly stressful situation.

The Depression Anxiety Stress Scales-21 (DASS-21: Lovibond & Lovibond,

1995 Serbian translation: Jovanovic et al, 2074)

Furthermore, for evaluating levels of anxiety, stress, and depression
we used The Depression Anxiety Stress Scales-21 (DASS-21; Lovibond &
Lovibond, 1995; Serbian translation: Jovanovic et al, 2014). DASS-21 consists
of 21 items with a 4-point scale (from 0 to 3) and 3 subscales: depression (7
items, a = .87), anxiety (7 items, a = .79), and stress (7 items, a = .87).
Participants were instructed to evaluate how they felt in the last 7 days.

Intolerance of Uncertainty Scale (IUS-11: Mihic et al, 2074)

For measuring intolerance of uncertainty, we used the Serbian version of the
short Intolerance of Uncertainty Scale (IUS-11; Mihi¢ et al, 2014). This
instrument consists of 11 items with a 5-point scale (a = .85). The items
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examine a person's tendency to react negatively in uncertain and ambiguous
situations, evaluating cognitive, behavioral, and emotional aspects of those
reactions.

Data analytic plan

JASP version 0.16.3 (JASP team, 2022) was used for the analysis. The
Cronbach's alpha was estimated to examine the reliability of used
instruments. Descriptive statistics were calculated, and we used Pearson's
coefficient correlation analysis for testing the relationships between the
variables. Finally, 9 simple mediation analysis [1 predictor x 3 mediators x 3
outcomes] were performed taking intolerance of uncertainty as the predictor,
coping strategies (problem-focused, emotion-focused and avoidant) as
mediators, and the depression, anxiety, and stress as outcome variables.
Based on Hair's recommendation (Hair et al, 2013), the minimum sample size
required to detect a minimum R?value of 0.10 in any endogenous construct in
a structural model with two independent variables for a significance of 5%
(i.e,, .05 alpha level) and assuming statistical power of 80% is 110 (in our study
17 subjects participated). Additionally, since we tested 9 models, we used
Bonferroni correction. The adjusted alpha level was .006.

Results

Descriptive statistics are presented in Table 2. Skewness value was
smaller than 3 (ranged from -.85 to 1.99) and kurtosis value was smaller than
10 (ranged from -.04 to 3.82), which is considered appropriate for structural
equation modeling (Kline, 2005).
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Table 2

Descriptive statistics for variables included in this report

Theoretical Achieved M SD  Skewness Kurtosis
range range

Avoidant coping 12-24 12-39 22.77 4.95 .22 -.04
(COPE)
Emotion-focused 10-40 11-38 27.39 5.09 -.21 .15
(COPE)
Problem-focused 6-24 6-24 18.37 3.92 -.85 .38
(COPE)
Depression (DASS- 0-21 0-17 2.96 3.87 2.00 3.82
21)
Anxiety (DASS-21) 0-21 0-16 2.66 3.24 1.50 2.15
Stress (DASS-21) 0-21 0-20 5.87 4.66 .88 .59
Intolerance of 11-55 11-50 22.04 7.40 1.09 1.82
uncertainty (1US-
11)

Perceived levels of anxiety, stress and depression during second

wave of coronavirus pandemic

The perceived levels of depression, anxiety and stress in our sample
are comparable with the results from the validation study of the instrument
on the Serbian student population (Jovanovic¢ et al, 2014) and the study that
investigated athletes during the COVID-19 outbreak in Serbia (Soki¢ et al,
2021). This indicated that the majority of athletes did not report higher levels
of symptoms during the second wave of the coronavirus pandemic.
Additionally, the scores obtained in our study are lower compared with the
study conducted in Austria in general population at the beginning of the
COVID-19 pandemic (Traunmuller et al, 2020)', and multiple times lower
compared to results from Spain? (Gonzdlez-Hernandez et al, 2021) in athletic
population. In order to estimate the severity of perceived levels of depression,

Y Maepression = 542 (SD = 8.38), Maniety= 8.88 (SD=10.26), Mitress = 10.58 (SD=10.85),
Miotal pass-21 = 24.87 (SD: 2697)
2 Maepression = 1315 (SD=31), Manxiery= 15.73(5D = 3.61), Mistress = 16.38 (5D = 3.04)
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anxiety and stress we compared our results with norms that are proposed by
the authors of this scale (Lovibond & Lovibond, 1995). Since we used short
version of the scale DASS-21, cut off scores are calculated by double
multiplying the scores on each of subscales. As we can see from the Table 3,
the majority of athletes’ scores on all three scales are within the range that is
considered normal. However, it is important to notice that 12.8% of athletes
experienced depressive symptoms (from moderate to extremely severe),
231% experienced moderate-to-extreme anxiety, and 179% experienced
moderate-to-extremely severe symptoms of stress.

Table 3

Distribution of DASS-21 scores

Normal Mild Moderate Severe Extremely severe
Depression 79.5% 7.7% 5.1% 3.4% 4.3%
Anxiety 71.8% 5.1% 13.7% 5.1% 4.3%
Stress 68.4% 13.7%  7.6% 6.9% 3.4%

The relationship between intolerance of uncertainty, coping

strategies and depression, anxiety, and stress

First, we checked the correlation between variables (Table 4). It is
interesting to note that problem-focused strategies are not significantly
associated with symptoms of depression, anxiety and stress but they are
positively associated with intolerance of uncertainty. Furthermore, emotion-
focused strategies are not significantly correlated with symptoms of anxiety
but there are positive correlations with depression, stress, and intolerance of
uncertainty. Avoidant coping strategies showed the highest positive
correlations with symptoms of depression, anxiety, and stress. Finally, as
expected, all 3 groups of coping strategies were intercorrelated.
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Table 4

Intercorrelations among the variables

PP (2023) 16(1), 59-81

1 2 3 4 5 6 7
Emotion-focused COPE
Problem-focused COPE BH5**
Avoidant COPE AG**x 38**
Depression DASS-21 J18* 02 S
Anxiety DASS-21 15 -02  40**  58*
Stress DASS-21 J19* 17 S55** T7** H4**
IUS-11 total 26%*  22%  50**  ABY A1 A6M

Note *p < .05, ** p< .01

Next, we tested mediation models using JASP, version 0.16.3 (JASP

team, 2022). Results showed 3 significant mediation models. It was shown

that IU has not only a direct effect on experienced levels of depression among
athletes but also an indirect effect via avoidant coping strategies. The same
trend was observed regarding anxiety and stress. Avoidant coping strategies
had a mediating role (Table 5) between IU and anxiety, depression, and stress

(Figure 1,2 and 3).
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avoidant coping

strategies
ggees Sren 10.31
54.35 ¥
Intolerance of 12 .| depression
uncertainty g

Figure 1. Mediation model for depression

Notes. Unstandardized beta coefficients are noted in the diagram. All pathways are
significant.
*p<.05,* p<.01,*** p<.001

18.10

avoidant coping
strategies

8.09
¥

Intolerance of 12t anxiety
uncertainty g

34r 7%+

54.35

Figure 2. Mediation model for anxiety

Notes. Unstandardized beta coefficients are noted in the diagram. All pathways are
significant.

*p<.05,** p<.01***, p<.00
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18.10

avoidant coping

strategies
e agen 14.02
54.35 ¥
Intolerance of A5 stress
uncertainty g

Figure 3. Mediation model for anxiety

Notes. Unstandardized beta coefficients are noted in the diagram. All pathways are
significant.
*p<.05,** p<.01***, p<.001.
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Table 5

Mediation analysis - effects

Avoidant coping and mental health of athletes

95% Confidence

z- )
Predictor Mediator Outcome effects estimate SE alle p interval result
valu
lower  upper
Direct 024 004 549 <001 016 033 Not
Depression Indirect -0.01 001 -093 350 -0.03 0.01 o
significant
Total 0.23 0.04 538 <001 015 032
Problem- Direct 0.19 004 516 <001 012 027 Not
focused Anxiety Indirect -0.01 001 -125 212 -0.03 0.01 sianificant
COPE Total 0.18 004 492 <001 omn 0.25 ¢
Direct 028 005 528 <001 017 0.38 Not
Stress Indirect 0.01 001 079 431 -0.02 0.03 N
significant
Total 029 005 559 <001 019 0.39
Direct 0.22 005 499 <001 014 0.31 Not
Depression Indirect 0.01 001 081 .418 -0.01 0.03 L
significant
Total 0.23 0.04 538 <001 015 032
Emotion- Direct 018 004 463 <001 010 025 Not
o)
1US-1 focused Anxiety Indirect 0.01 001 048 629 -0.02 0.02 sianificant
COPE Total 0.18 0.04 492 <001 omn 0.25 K
Direct 028 005 518 <001 017 0.38 Not
Stress Indirect 0.01 0.01 087 385 -002 0.04 L
significant
Total 029 005 559 <001 019 0.39
Direct 0.13 005 283 .005 0.04 0.23
Depression Indirect 010 003 355 <001 0.05 016  Significant
Total 023 004 538 <001 015 0.32
. Direct 0.12 0.041 2995 .003 0.04 0.21
Avoidant . . N
COPE Anxiety Indirect 006 0.023 2525 .012 0.01 010  Significant
Total 018  0.037 4921 <001 omn 0.25
Direct 015 0054 2788 .005 0.05 0.26
Stress Indirect 014  0.035 3925 <001 0.07 021  Significant
Total 029 0052 5585 <001 019 0.39
Discussion

This study aimed to evaluate the psychological functioning of
athletes during the second wave of the COVID-19 pandemic. Symptoms of
anxiety, depression, and stress were used as indicators of psychological
functioning. The studies from the beginning of the pandemic (e.g. Senisik et
al, 2021) showed that the athletes reported better functioning compared to
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non-athletes, but we were interested in their mental health during the second
wave of the pandemic. For the COVID-19 outbreak, it was typical that we all
were facing the same uncertainty regarding our health and everyday life, and
we all faced the same restrictions (at least when we talk about the same
country). However, during the second wave, the sport remained one of the
areas with high uncertainty regarding the future situation.

Reported levels of depression, anxiety, and stress symptoms in our
study are lower compared to studies conducted during the first wave (e.g,
Gonzalez-Herndndez et al, 2021; Traunmdiller et al, 2020; Gonzdlez-Herndndez
et al, 2021) which could indicate some sort of adjustment. However, it is
important to note that the percentage of athletes with moderate-to-
extremely severe symptoms were high. Namely, 128% of athletes
experienced depressive symptoms, 231% experienced moderate-to-
extremely severe anxiety, and 17.9% experienced moderate-to-extremely
severe symptoms of stress. In other words, even though it seems that the
population of athletes is coping well with the pandemic, some individuals
experienced a significant disturbance in their psychological functioning.
However, since this was a cross-sectional study, it is not possible to check
whether these athletes were experiencing higher distress even before the
pandemic. That could be the case for those who are ending their careers,
dealing with changes, injuries, etc.

Furthermore, we also detected the association between the use of
particular coping strategies and experienced levels of depression, anxiety,
and stress. Usage of avoidant coping strategies was associated with higher
levels of anxiety, stress, and depression. This is in line with the results of
previous studies (Fukase et al, 2021; Popov et al, 2027). The negative impact
of avoidant coping strategies on mental health is not surprising. Living in a
time of pandemic means that we will be constantly reminded about the
ongoing global crisis, so to avoid unpleasant thoughts and feelings, an
individual must put the additional effort that will increase the burden and
experienced levels of distress (since we cannot hide from the unpleasant
reality of pandemic). Furthermore, emotion-focused strategies were
associated with higher levels of depressive and stress symptoms but not with
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anxiety. Interestingly, at the beginning of the pandemic, the use of emotion-
focused strategies was associated with higher levels of depressive and
anxiety symptoms (Popov et al, 2021). This is an interesting result since it
might seem logical that in a situation with high uncertainty, working on
acceptance and emotion regulation will be beneficial. Finally, in our study,
problem-focused strategies were not associated with experienced levels of
depression, anxiety, and stress. At the beginning of the pandemic, using
problem-focused strategies was associated with lower levels of depression,
anxiety, and stress (Popov et al, 2021). In other words, when uncertainty
regarding the virus and disease was high, focusing on the problem and taking
precautions measures could give someone a sense of control and hope, which
could be a protective factor for mental health. However, at the time when we
collected our data, the main concerns for athletes were what will be decided
regarding the future competition. Since they could not directly influence
these decisions, perhaps using the problem-focused strategies did not
provide additional benefits for their mental health.

This study also showed the association between someone’s
intolerance of uncertainty, coping strategies, and the experienced level of
stress, anxiety, and depression. Intolerance of uncertainty was a predictor of
the experienced level of depression, anxiety, and stress which is a common
result in literature (Boelen & Reijntjes, 2009; Gentes & Ruscio, 201). This is also
in accordance with the idea that intolerance of uncertainty is a
transdiagnostic risk factor for emotional disorders (e.g, Boelen & Reijntjes,
2009; Gentes & Ruscio, 2011). Intolerance of uncertainty also was associated
with the use of different coping strategies (avoidant, emotion-focused and
problem-focused). Such a result is in line with previous studies (e.g.,, Sankar et
al, 2017) where behavioral manifestations of Intolerance of uncertainty were
classified into five categories: under-engagement, over-engagement,
impulsive decision making, flip-flop, and dither. Under-engagement describes
avoidant behavior while over-engagement is described as approach behavior
i.e, there is a clear parallel with avoidant coping strategies and problem-
focused strategies.
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Furthermore, it is interesting to mention the indirect effect of
intolerance of uncertainty on depression, stress, and anxiety via the avoidant
coping mechanism. Higher intolerance of uncertainty was associated with the
usage of avoidant coping strategies that are shown as malfunctioning coping
mechanisms. In other words, an athlete who cannot tolerate uncertainty
might get involved in dysfunctional patterns of behavior and thinking, such
as substance use, venting, denial, self-distraction, self-blame, and behavioral
disengagement, as a form of self-soothing and self-distraction, which in turn
will lead again to the increased levels of stress, anxiety, and depression.
Improving communications and providing clear and timely information to the
athletes perhaps could decrease the uncertainty and related dysfunctional
behavior during the crisis. However, since uncertainty is an inevitable part of
life, athletes could also benefit from the usage of brief cognitive intervention
that would target intolerance of uncertainty and help them cope better
(Oglesby et al,, 2017). Furthermore, the obtained results indicate the need to
promote resilience in athletes in times of crisis, which could be achieved
through counseling and professional support to reduce the harmful
psychological and emotional effects of the situation caused by the pandemic.

Limitations

This study has several limitations. The main issue was the fact that the
sample was convenient and unrepresentative. Even though we had a
category of professional athletes, the number of elite athletes (such as
Olympic athletes) was small, as well as the number of athletes with
disabilities. Further studies should include a larger, more representative
sample. Also, it would be interesting to compare the athletes with a disability
and those without it. Perhaps athletes with a disability are already using some
additional coping strategies that might increase their resilience even in times
of global crisis. Potentially, we did not detect differences due to the small
sample size. Furthermore, this was a cross-sectional study, and therefore we
do not have the previous indicators of mental health measures of the athletes
who participated. It would be interesting to follow possible changes in the
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usage of particular coping strategies as well as the experienced levels of
depression, anxiety, and stress. Finally, since our study was correlational, the
assumed causal relationship between the variables needs to be further
explored.
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ABSTRACT

The interest in the so-called dark traits in the area of individual differences is
rising, and there are several instruments assessing currently the most prominent
dark traits constellation, the Dark Tetrad. The first aim of this study was to
examine the structure of the newly developed Short Dark Tetrad (SD4) measure
in the Croatian context using latent variable modeling and testing two competing
models: the confirmatory factor analytic model with four interrelated factors
where items load only on their respective trait or factor, and the bifactor model
with both the general “dark” factor where all the items load on and four specific
orthogonal factors on which only their respective items load. The second aim of
this study was to investigate the relationship between the Dark Tetrad traits and
eqgoistic and moralistic socially desirable responding. Data were collected on a
convenience sample of 439 participants (81% female) in Croatia. The results
showed that, although some of the fit statistics of both tested models fell
somewhat below the conventional acceptable fit threshold, their values were
comparable to those from the original validation study, indicating that the
Croatian version of SD4 is valid and can be used to assess the Dark Tetrad traits.
Moreover, relations between the Dark Tetrad traits and egoistic and moralistic
socially desirable responding point to the distinctiveness of narcissism from the
rest of the Dark Tetrad.
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Introduction

After the introduction of the Dark Triad of personality (Paulhus &
Willaims, 2002), the popularity of the dark traits in the area of individual
differences has been exponentially rising. The Dark Triad consists of three
distinct, but conceptually and empirically overlapping traits:
Machiavellianism, narcissism, and psychopathy, and relatively recently,
sadism was added to this constellation, forming the Dark Tetrad (Paulhus,
2014). These traits are socially offensive and aversive, but still within the
normal or everyday range. Considering their relationship with basic
personality traits, the most notable are negative relationships with
agreeableness (e.g, Muris et al,, 2017) and honesty-humility (e.g, Mededovic
& Petrovi¢, 2015). Moreover, although overlapping, each Dark Tetrad trait has
its distinguishing features. The key features of Machiavellianism are
callousness and manipulation, of narcissism grandiosity and attention craving,
of psychopathy impulsivity, and callous thrill-seeking, while enjoyment of
cruelty is a distinctive feature of sadism (Paulhus, 2014). Although there are
several instruments depicting each of the dark traits (see Dini¢ et al, 2020;
Furnham et al, 2013), the most promising instrument capturing the Dark
Tetrad traits seems to be the newly developed Short Dark Tetrad (SD4;
Paulhus et al, 2020). As the Croatian version of this instrument was not
previously evaluated, the question of the viability of the theoretical structure
of this version arises. Moreover, as the common features of dark traits reflect
socially aversive character prone to manipulative behavior (see Furnham et
al, 2013; Paulhus, 2014), another interesting question is the relationship
between the Dark Tetrad traits (as captured by SD4) and socially desirable
responding.

Previous research demonstrated that SD4 has a good construct
validity and is valid for the assessment of the Dark Tetrad traits in different
cultural contexts (see Blétner, Ziegler, et al, 2022; Pechorro et al,, 2022), and
that the factor structure of SD4 can be meaningfully compared between
cultures (Blotner et al, 2022). Thus, the aim of this study was to further
examine the structure of the SD4 instrument in the Croatian context using
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latent variable modeling. We opted to test the two competing theoretical
models from the literature on the measures of the Dark Triad (e.g.,, Chiorri et
al, 2019; Dini¢ et al, 2018; Persson et al, 2019), which were also previously
tested in modeling SD4 (see Neumann et al,, 2021). The first model was the
confirmatory factor analytic (CFA) model in which four dark traits are defined
as correlated, but distinct factors. In other words, this model included four
interrelated factors where items loaded only on their respective trait or
factor. The second one was the bifactor model, in which each item loads on
its respective trait or factor, but also on a general factor, with all factors being
orthogonal, thus allowing insight into the extent to which items are
influenced by one common factor compared to the extent to which they are
influenced by specific factors (Riese et al, 2010). In the context of the Dark
Tetrad, this model included the general “dark” factor on which all the items
loaded and four specific orthogonal factors on which only their respective
items loaded (Figure 1).
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Figure 1. Two Tested Theoretical Models of the Dark Tetrad (Simplified Versions)
Note MACH = Machiavellianism; NAR = narcissism; PSY = psychopathy; SAD =
sadism.

Furthermore, given that the Dark Tetrad traits are socially aversive and
characterized by manipulativeness, the second aim of this study was to
investigate the relationship between the socially desirable responding and
Dark Tetrad traits captured by SD4. Socially desirable responding can be
defined as a tendency of giving overly positive self-descriptions (e.g., Paulhus,
2002), and whilst most conceptualizations consider it as a unidimensional
construct, there is also evidence of its more complex structure (Holden &
Passey, 2009). When it comes to the conceptualization of social desirability
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as a unidimensional construct and its relationship with the Dark Triad traits,
the results of previous research are inconsistent, and partly depend on the
measure of dark traits. For example, some studies using full measures of each
of the Dark Triad traits showed contradictory results for the relationship
between narcissism and socially desirable responding, but more consistent
results for Machiavellianism and psychopathy, indicating a negative
relationship (Kowalski et al,, 2016; 2018). Another study using two different
short measures of the Dark Triad traits showed a consistent positive
relationship between socially desirable responding and Machiavellianism, but
inconsistent results for narcissism and psychopathy (Pineda et al, 2020). More
specifically, socially desirable responding was positively related to
psychopathy captured exclusively by Short Dark Triad (SD3; Jones & Paulhus,
2014), and narcissism captured exclusively by Dirty Dozen (DD; Jonason &
Webster, 2010).

Paulhus (1984) proposed a two-component model of socially
desirable responding, which includes self-deception and impression
management. While self-deception is characterized by a person’s belief in his
or her positive self-report, impression management is characterized by
deliberate positivity in self-reports. Research on the relationship between
these two components of socially desirable responding and the Dark Triad
traits (i.e, Gamache et al, 2018; Savard et al, 2017) primarily shows that the
Dark Triad traits are not related to self-deception (with the exception of DD
psychopathy; Gamache et al,, 2018), and are negatively related to impression
management, with the relationship being lowest in case of narcissism.
Research including the Dark Tetrad traits also indicated they have a stronger
negative relationship with impression management than with self-
enhancement, except for narcissism which is positively related to self-
enhancement (Womick et al,, 2019).

In his later work, Paulhus (2002) proposed a hew model according to
which socially desirable responding can be classified by the levels of
consciousness (i.e., conscious-unconscious) and content of self-presentation
(i.e, egoistic-moralistic). More specifically, unconscious self-enhancement
refers to positively biased self-descriptions that one believes to be true, while
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conscious impression management represents a deliberate attempt to create
a favorable self-image, depending on the characteristics of the situation.
Regarding the content, egoistic bias manifests as a tendency of exaggerating
social and intellectual competencies, and moralistic bias manifests as
overemphasizing moral qualities and respect for social rules (Paulhus & John,
1998). Previous studies investigating relations between egoistic and moralistic
socially desirable responding and basic personality traits indicated that
egoistic socially desirable responding is more related to agentic traits, such as
openness to experience/intellect and extraversion, while moralistic socially
desirable responding is more related to communal traits, such as
conscientiousness and agreeableness (e.g, Parmac Kovaci¢ et al, 2014;
Paulhus, 2002). Since previously described research indicated the stronger
relationship of dark traits with deliberate impression management, or self-
presentation, which can be conceptualized as egoistic and moralistic
(Paulhus, 2002), the question of the relationship between dark traits and
these two types of socially desirable responding arises. To the best of our
knowledge, the relationship between these two types of socially desirable
responding and the Dark Tetrad traits has not yet been examined.

Given that previous research comparing different models in diverse
cultural contexts showed mixed findings on the specific model which fits the
data the best (e.g, Neumann et al,, 2021; Pechorro et al, 2022), we approached
this research question as exploratory. In line with narcissistic grandiosity and
specific characteristics of the other three Dark Tetrad traits (Paulhus, 2014), as
well as the previous findings on the relationship of egoistic and moralistic
socially desirable responding and basic personality traits (e.g.,, Parmac Kovacic
et al, 2014; Paulhus, 2002) and relationship of the Dark Triad with basic
personality traits (i.e, negative relationship of all three Dark Triad traits to
agreeableness, negative relationship of psychopathy and Machiavellianism to
conscientiousness, and positive relationship of narcissism and openness;
Muris et al, 2017), we expected that narcissism would be primarily positively
related to egoistic socially desirable responding, while psychopathy,
Machiavellianism, and sadism (which, captured by SD4, is strongly correlated
to and has a quite similar nomological network as psychopathy; Blotner,
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Ziegler, et al,, 2022) would be primarily negatively related to moralistic socially
desirable responding. In sum, the present study aimed at testing the structure
of SD4 using two latent variable models (i.e, four factor and bifactor model),
and examining the Dark Tetrad traits’ relations with two types of socially
desirable responding (i.e, moralistic and egoistic).

Method

Participants and procedure

Data were collected online, on a convenience sample of a total of 439
participants (81 male; age range: 18-64, Mage = 25.42, SDsge = 7.94) in Croatia.
Data were collected online, using the 1KA platform (https://www.lka.si/), and
by sharing the questionnaire link through personal contacts and social
networks. Thus, a convenient sample of participants was obtained, and
collected by a non-probabilistic sampling method. All the aspects of the study
were approved by the institutional Ethical Board (Protocol No. 11-73/21-1199).

At the beginning of the questionnaire, the goal and purpose of the
research were explained to the participants. Data confidentiality and
anonymization were guaranteed. It was pointed out that by agreeing to fill
out the questionnaire, they confirm their voluntary participation, and they are
aged =18. In the first part of the questionnaire, socio-demographic data
related to age and gender were collected from the participants. Then the
participants expressed a degree of (hon)agreement with the statements from
the measures described in the next section. Participants had the option of
skipping the questions they did not want to answer, and the option of
withdrawing from the questionnaire without data recording and any
consequences. Due to this, the number of participants that completed the
SD4 was 439, while it was somewhat lower for socially desirable responding.
At the end of the questionnaire, the participants were thanked for their
participation, and the researcher's contact information for the participants'
inquiries was indicated.
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Measures

Short Dark Tetrad (Paulhus et al, 2020)

Short Dark Tetrad (Paulhus et al, 2020) measures dark traits with
seven items per trait, with a response scale ranging from 1 (not at a/j to 5
(very much). Two researchers independently translated the SD4 items from
English to Croatian, reaching a consensus for the translations in cases of
disagreement. Croatian translation of the scale is shown in Appendix A.
Reliabilities in this study, measured by Cronbach’s alpha were
Machiavellianism = .68, narcissism = .73, psychopathy = .77, sadism = .74.

Social Desirability Scale (Parmac Kovacic et al, 2014)

Social Desirability Scale (Parmac& Kovacic et al,, 2014) consists of two
subscales: egoistic and moralistic socially desirable responding (10 items per
subscale) with a response scale ranging from 1 (completely false) to 7
(completely true). In line with the recommended scoring procedure (Paulhus
2002), only responses of 6 and 7 on positively oriented or 1and 2 on negatively
oriented items were counted as socially desirable. Reliability in this study,
measured by Cronbach’s alpha were .72 and .69 for egoistic and moralistic
socially desirable responding, respectively.

Data analytic approach

Latent variable modeling was conducted in lavaan package, version
0.6-9 (Rosseel, 2012) in the R statistical environment (R Core Team, 2021), using
robust weighted least squares estimation (weighted least square mean and
variance adjusted; WLSMV estimator, where manifest variables were treated
as categorical using ordered argument), and variances of all factors were fixed
to 1. Model fit was assessed using the following indexes and guidelines:
Tucker-Lewis index (TLI) and the comparative fit index (CLI) with values close
to .95 indicating acceptable model fit, standardized root mean square residual
(SRMR) with a value close to .08 and root mean square error of approximation
(RMSEA) with a value close to .06 indicating acceptable model fit (Hu &
Bentler, 1999), bearing in mind that these are only rough guidelines that may
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be hard to reach in practice (Marsh et al, 2004). Since x? difference test, like
model x? is sensitive to sample size, the differences in CFl <.01and in RMSEA
< .015 were treated as indicators of non-difference between the models
(Chen, 2007).

The relationship between dark traits and socially desirable responding
was examined at the level of bivariate relationships, but also by means of
multiple regression analyses with two types of social desirability as criteria,
and dark traits as predictors. Since dark traits were expected to be
intercorrelated, multiple regression was conducted in order to examine their
independent predictive contribution to socially desirable responding
(Furnham et al, 2013). Prior to regression analyses, normal g-q plots of
standardized residuals were examined and they did not indicate deviations of
residual errors from normality.

Results

The structure of SD4

Means, standard deviations, and intercorrelations between SD4 items
are shown in Appendix B. The bifactor model had somewhat better fit indices
values (RMSEA = .06, SRMR = .07, CF/= 90, 7L/= .88) than four factor model
(RMSEA = .07, SRMR = .08, CF/= .85, 7TL/= .83). Considering acceptable model
fit guidelines (Hu & Bentler, 1999), in the case of four factor model, only SRMR
value indicated acceptable fit, although RMSEA was relatively close to be
acceptable, while in case of bifactor model both SRMR and RMSEA values
indicated acceptable model fit. However, considering the differences in CF/<
.01 and in RMSEA < .015 as criteria for model comparison (Chen, 2007), it can
be concluded that the four-factor model fitted the data equally well as the
bifactor model. The latent correlation between the dark traits in the four-
factor model was smallest in the case of narcissism and sadism, and largest in
the case of psychopathy and sadism (Table ).
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Table 1

Latent Factor Intercorrelations Between the Dark Tetrad Traits in Four factor Model
Factor (trait) 1 2 3 4

1. Machiavellianism -

2. Narcissism 35 -
3. Psychopathy 30 46 -
4. Sadism 35 25 60 -

Note All coefficients are significant at p <.001.

Loadings for each of the tested models are shown in Table 2. All factor
loadings in four factor model were greater than .30, and most of them were
greater than .50. In the bifactor model, factor loadings for the
Machiavellianism and narcissism items were generally stronger in case of their
respective factor compared to the general factor, while some psychopathy
and sadism items loaded on general factor to a greater degree than on their
respective factor.

Table 2

Standardized Factor Loadings for Each of the Tested Models

Bifactor model

Four
Short Dark Tetrad (SD4) dimensions and respective .
factor Specific General

items model
Machiavellianism
It's not wise to let people know your secrets. 35 42 n
Whatever it takes, you must get the important

. .64 .50 35
people on your side.
Avoid direct conflict with others because they may e 60 5
be useful in the future.
Keep a low profile if you want to get your way. .61 55 31
Manipulating the situation takes planning. 32 38 .08
Flattery is a good way to get people on your side. 52 46 28
| love it when a tricky plan succeeds. 70 39 43
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Narcissism

People see me as a natural leader. .69 .59 37
| have a unique talent for persuading people. .70 50 44
Group activities tend to be dull without me. .61 40 39
| know that | am special because people keep telling 63 49 36
me so.

| have some exceptional qualities. 57 72 12

I'm likely to become a future star in some area. .62 .69 21

| like to show off every now and then. 34 13 30
Psychopathy

People often say I'm out of control. 7 44 .57
| tend to fight against authorities and their rules. .60 29 .50
I've been in more fights than most people of my age

and gender. e 6 36 =4
| tend to dive in, then ask questions later. 54 47 39
I've been in trouble with the law. 66 59 45
| sometimes get into dangerous situations. 73 55 .54
People who mess with me always regret it. .66 -04 71

Sadism

Watching a fist-fight excites me. 88 66 57
| really enjoy violent films and video games. 74 78 35
It's funny when idiots fall flat on their face. .64 47 44
| enjoy watching violent sports. 79 73 42
Some people deserve to suffer. 57 19 49
Just for kicks, I've said mean things on social media. .43 75 38
| know how to hurt someone with words alone. .62 a3 .58

Note Loadings greater than 30 are typed in bold, and loadings not significant at p <
.05 are typed in italics. In the case of the bifactor model, loadings that were greater
in the case of general compared to specific factors are underlined.

Although both tested models fitted the data equally well, it should be
kept in mind that substantial, or non-trivial loadings of all items on general
and specified specific factors would imply the validity of the bifactor model
(Riese et al. 2010; Watts et al, 2019). Since that was not the case here, for
further analyses we opted to include the originally proposed four correlated
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factors model. An additional reason for choosing four factor model was
following the recommendation that it might be best for uncovering how
etiological factors are linked to the expression of each dark domain (Neumann
et al, 2021) and with the intention to facilitate the interpretability and
comparability of our findings with previous and future ones.

The relationship between the Dark Tetrad traits and egoistic and
moralistic socially desirable responding

Egoistic socially desirable responding was strongly and positively
correlated with narcissism and weakly and positively with psychopathy and

sadism, while moralistic socially desirable responding was negatively
correlated with all four Dark Tetrad traits (Table 3).

Table 3
Descriptive Statistics and Intercorrelations Between Study Variables
Variable M SD 1 2 3 4 5 6

1. Egoistic socially
: . 219 214 -
desirable responding
2. Moralistic socially
desirable responding

3. Machiavellianism 327 057 04 -347 -

323 227 a0 -

4. Narcissism 299 062 48" -147 24" -

5. Psychopathy 203 067 15" =307 217 37" -

6. Sadism 198 069 147 -46"7 277 207 A7 -
p<.05" p<.0L

Regression analyses were conducted to get a better insight into the
relationship between the Dark Tetrad and socially desirable responding, when
the shared variance between dark traits is taken into account (Table 4). The
Dark Tetrad traits explained 25% of the variance of egoistic socially desirable
responding, A& = 246, A4, 421) = 34.29, p < .001, and 27% of the variance of
moralistic socially desirable responding, £ = 272, A4, 419) = 39.16, p < .001).
Higher narcissism was significantly associated with a higher level of egoistic
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socially desirable responding, while the contribution of Machiavellianism and
sadism was negative and marginally significant. Both lower Machiavellianism
and sadism were significantly associated with a higher level of moralistic
socially desirable responding, with the contribution of psychopathy being
negative and marginally significant.

Table 4

Standardized Regression Coefficients of the Dark Tetrad Traits on Each Type of
Socially Desirable Responding

Egoistic (V= 426) Moralistic (V= 424)
Predictor B 1% B P
Machiavellianism -.09 048 -24 <.001
Narcissism 51 <.001 .03 472
Psychopathy -.06 243 =10 051
Sadism 10 051 -36 <.001

Discussion

This study aimed to examine the structure of the Croatian version of
SD4, as well as the relationship of the Dark Tetrad traits (measured with SD4)
with two types of deliberate socially desirable responding - egoistic and
moralistic. The structure of SD4, although not perfect in comparison with
rough acceptable model fit guidelines (Hu & Bentler, 1999), an inspection of
factor loadings and their comparison with those from other studies indicated
that the Croatian version has an acceptable structure. Its relationship with the
two examined types of socially desirable responding was in line with
expectations based on previous research and those that were theoretically
driven.

The first aim of this study was to examine the structure of SD4 in the
Croatian context using latent variable modeling, testing two competing
models: the four-factor model and the bifactor model. The results showed
that some of the fit statistics fell somewhat below the conventionally
acceptable fit thresholds (Hu & Bentler, 1999); however, as previously noted,
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these thresholds may be hard to reach in practice (Marsh et al, 2004). Many
widely used personality inventories that measure multiple dimensions fail to
reach conventional adequate fit criteria, so results should be interpreted in
the context of previous validation studies since they could be more
reasonable criteria for evaluation than conventional rules of a thumb
(Hopwood & Donnellan, 2010). The values of fit statistics of both models
tested in this study were comparable to those from the original study testing
these models (see Neumann et al, 2027), along with the pattern of factor
loadings for tested models. Although the values of four correlated factors
model fit statistics were lower than those obtained in the Portuguese sample
(Pechorro et al, 2022), they were comparable to those obtained in the
German sample (BlGtner, Ziegler, et al, 2022). The finding that some
psychopathy and sadism items in the bifactor model loaded on general factor
to a greater degree than to their respective factors is in line with previous
findings indicating that general factor mostly reflected item content of these
two dark traits (Neumann et al, 2021). The plausible reason for the
representation of both psychopathy and sadism in the general factor could
be a high correlation between them; however, such a high correlation is in
line with the results of the recent meta-analysis (Bonfa-Araujo et al, 2022).
Moreover, there are findings indicating that the conceptualization of sadism
in SD4 is problematic and should be revised (Bl6tner & Beisemann, 2022), so
this question remains open for further research on the Croatian version of
SD4.

Although the bifactor model had somewhat better fit statistics than
the four correlated factors model, the difference between the fit statistics
was not large enough to conclude that the bifactor model was superior.
Moreover, the pattern of factor loadings in each model was used as an
additional criterion to evaluate the models’ viability. First, since in the bifactor
model general and group factors are orthogonal, it can be used as guidance
whether the scale is multidimensional or unidimensional, and large loadings
on general and low loadings on group factors would imply unidimensionality
(Riese et al, 2010), which was not the case in our model. Second, in order for
the bifactor model to be a valid representation of data, it should have non-
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trivial loadings on all factors (specific and general; Riese et al. 2010; Watts et
al, 2019), which was also not the case in our data. Therefore, the four
correlated factors model was chosen as a better representation of SD4 and
used for further analyses. The additional reason was to facilitate the
interpretability and comparability of our findings with previous and future
ones, following the recommendations and findings that the choice of the SD4
analytic model may not matter substantially in examining the external
correlates of dark traits (see Neumann et al,, 2021).

In the four correlated factors model all loadings were satisfactory in
size, with most of them greater than .50. Reliabilities of SD4 scales measured
by Cronbach’s alpha were adequate (i.e, around .70 or above), and although
they were somewhat lower compared to the original validation samples
(Paulhus et al,, 2021) or Portuguese version (Pechorro et al, 2022), they were
comparable to German version (Blotner, Ziegler, et al, 2022). If we interpret
the sizes of Pearson correlations of .10, .20..30, and .40 as small, medium, large,
and very large effect sizes, respectively (Funder & Ozer, 2019; Gignac &
Szodorai, 2016), intercorrelations between SD4 subscales in our research
ranged from medium to very large. Obtained effect sizes are in the range of
those from previous studies (Bldtner, Ziegler, et al, 2022; Paulhus et al, 2027;
Pechorro et al, 2022). The patterns of correlations most closely followed
those obtained in the German sample (Bl6tner, Ziegler, et al,, 2022), with the
highest correlation between psychopathy and sadism, followed by the
correlation between psychopathy and narcissism. Furthermore, the narcissism
item regarding showing off every now and then had the lowest loadings in
four factor model both in Croatian, German and Portuguese contexts (see
Blotner, Ziegler, et al,, 2022; Pechorro et al,, 2022). Taken together, our findings
indicate that the Croatian version of SD4 is valid and comparable to the
original version.

The second aim of this study was to investigate the relationship
between the Dark Tetrad traits and egoistic and moralistic socially desirable
responding. In line with expectations, narcissism was positively related to
egoistic socially desirable responding, while psychopathy, Machiavellianism,
and sadism were negatively related to moralistic socially desirable
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responding. The positive relationship between egoistic socially desirable
responding and primarily narcissism was expected, given that egoistic socially
desirable responding reflects a tendency of exaggerating one’s
competencies, which resembles grandiosity, a key feature of narcissism
(Paulhus, 2014), and is in line with previous findings that narcissism, compared
to other dark traits is related to exhibiting self-enhancement the most
(Blotner, Ziegler, et al, 2022; Paulhus & Williams, 2002). Furthermore, the
negative relationship between moralistic socially desirable responding and
the other three Dark Tetrad traits reflects both theoretical assumptions and
empirical findings (see Parmac Kovacic et al,, 2014) indicating that moralistic
socially desirable responding correlates higher with communal traits (i.e,
agreeableness and conscientiousness). Namely, among the Dark Triad traits,
narcissism has the lowest correlations with agreeableness and is not related
to conscientiousness, while the correlations of psychopathy and
Machiavellianism with these traits are similar (see Muris et al,, 2017). Finally,
the relations of the Dark Tetrad traits and egoistic and moralistic socially
desirable responding point to the distinctiveness of narcissism from the rest
of the Dark Tetrad, contributing to findings that narcissism is different from
the other Dark Tetrad traits (e.g., Book et al,, 2016; Dinic et al., 2020).

There are several limitations imposed on the generalizability of the
findings due to restriction to self-report questionnaires, cross-sectional study
design, and sample characteristics — a convenience sample of mainly younger
females. Primarily, as our sample consisted of more than 80% females,
invariance across gender could not be tested. To overcome this shortcoming,
we encourage future research to investigate the psychometric properties of
the SD4 scales in more gender-balanced samples. Another proof of the scale’s
construct validity would be to examine its nomological network and compare
obtained relationships to those from other studies (see Blotner, Ziegler, et al,
2022; Paulhus et al, 2021; Pechorro et al, 2022), as well as its longitudinal
stability or invariance. To corroborate the associations established by the
present research between SD4 and socially desirable responding it would be
useful to explore the relationships among these constructs using behavioral
and observational paradigms (e.g, fake-good or fake-bad), as the recent
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meta-analysis showed that the Dark Triad traits are fakable, with similar effect
sizes to previous meta-analyses of Big Five measures (Walker et al, 2022).
Therefore, in future research emphasis should be given to the exploration of
the relationship between SD4 and socially desirable responding in different
social situations and in longitudinal designs to better understand cross-
situational stability and the temporal order of these relationships.

In conclusion, the results of our study indicate that the Croatian
version of SD4 is valid and can be used to assess the Dark Tetrad traits.
Concerning the two examined models, our results did not indicate the
superiority of the bifactor model compared to the four-factor model, and the
general factor did not reflect all, nor most of the SD4 items. Thus, we did not
find support for the use of the general “dark” factor. The relations of the Dark
Tetrad traits and egoistic and moralistic socially desirable responding
corroborated the distinctiveness of narcissism from the rest of the Dark
Tetrad since narcissism was positively related to egoistic socially desirable
responding, while psychopathy, Machiavellianism, and sadism were
negatively related to moralistic socially desirable responding. Moreover, since
these relationships were in line with theoretically and empirically based
expectations, they can be viewed as an indicator of the usefulness of the
Croatian version of SD4. Although our study design did not allow us a more
comprehensive insight into its validity (eg, measurement invariance,
nomological network), we hope that this study will provide the first step
toward more comprehensive future tests of its validity.
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Appendix A
Croatian Translation of SD4 Items
[tem o
label Croatian item content
Mach_1  Nije pametno odavati svoje tajne.
Mach 2 Bez obzira na cijenu, neophodno je pridobiti vazne ljude na svoju
stranu.
Mach 3 Dobro je izbjegavati izravne sukobe s drugima jer mogu biti od koristi
~ U buducnosti.
Mach_4 Potrebno se pritajiti da bi dobio ono sto Zelis.
Mach_5 Za kontrolu nad situacijom potrebno je planiranje.
Mach_6 Laskanje je efikasno u pridobivanju ljudi na svoju stranu.
Mach_7  Volim kad domisljat plan uspije.
Narc_1 Ljudi me vide kao rodenog vodu.
Narc_2  Talentiran/a sam za uvjeravanje drugih.
Narc_3  Grupne aktivnosti znaju biti dosadne bez mene.
Narc_4  Znam da sam poseban/na jer mi drugi to stalno govore.
Narc_5 Imam puno izvrsnih kvaliteta.
Narc_6  Vjerojatno ¢u postati iznimno uspjeSan/na u necem.
Narc_7  Povremeno se volim hvaliti.
Psy_1 Cesto za mene kaZu da sam van kontrole.
Psy_2 Sklon/a sam suprotstavljati se autoritetima i njihovim pravilima.
Psy_3 Ce¥ce sam se tukao/la od vecine ljudi moje dobi i spola.
Psy_4 Prvo uletim u nesto, a tek onda postavljam pitanja.
Psy_5 Imao/la sam problema sa zakonom.
Psy_6 Ponekad upadnem u opasne situacije.
Psy_7 Ljudi koji mi se zamjere uvijek poZale.
Sad_1 Gledanje tu¢njave me uzbuduje.
Sad_2 UZivam u nasilnim filmovima i video-igrama.
Sad_3 Zabavno je kad neka budala padne i razbije se.
Sad_4 Volim gledati nasilne sportove.
Sad_5 Neki ljudi zasluZuju patnju.
Sad_6 Radi zabave, pisao/la sam zlobne stvari po drustvenim medijima.
Sad_7 Znam kako povrijediti nekoga samo rijecCima.

Note. Mach = Machiavellianism; Narc = Narcissism; Psy = Psychopathy; Sad = Sadism.
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Means, Standard Deviations, and Intercorrelations Between SD4 Items

ltemlabel ¥ SO 1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 % 17 18 19 20 21 22 23 24 25 26 27 28
1.Mach_1 370 088 -

2.Mach_2 244 103 20 -

3Mach_3 313 109 17 36 -

4.Mach_4 247 100 31 35 32 -

5Mach 5367 091 15 J8 1B 19 -

6.Mach_6 332 107 7 2 31 27 19 -

7.Mach_7 418 078 17 24 25 24 26 24 -

8Narc_1 272 109 10 M =05 05 09 01 23 -

9.Narc_2 315 104 03 20 B3 12 07 10 32 53 -

10.Narc_3 246 102 11 20 10 09 07 10 17 33 3 -

T.Narc_4 254 108 -02 J4 1 09 12 08 17 34 31 45 -

12.Narc_5 368 077 -02 07 08 00 -01 -03 16 33 28 25 35 -

13.Narc_6 344 084 00 M1 04 07 02 -0626 40 33 23 31 5 -

14.Narc_7 296 113 =03 21 09 09 -02 15 09 2 10 1 1 14 19 -

15.Psy 1 203 103 05 18 04 21 04 J7 08 15 18 28 24 05 07 19

16.Psy 2 28 119 04 08 -06 15 00 07 09 29 24 18 18 15 19 1 44 -

17.Psy_3 157 098 05 08 07 17 00 15 09 M J15 09 05 00 =03 09 38 32 -

18.Psy 4 240 112 -01 13 00 16 -08 12 08 08 08 22 17 07 08 12 48 30 26 -

19.Psy 5 137 078 03 09 -03 12 -04 34 09 10 M 14 05 04 05 08 27 23 35 22

20.Psy_6 197 110 000 03 02 008 -04 16 10 12 22 15 19 M 1 16 4 31 33 39 49

21Psy_7 205 101 20 3 07 17 05 12 20 28 24 27 26 14 24 16 32 31 29 20 2 28

22.5ad_1 150 092 01 16 08 12 -05 09 J18 09 15 12 07 03 12 06 30 21 32 20 20 33 27 -

23.5ad_2 173 109 -03 10 10 04 =04 03 20 09 15 O 02 03 04 10 1 14 25 09 08 18 16 57 -

24.5ad_3 201 120 05 20 07 14 09 16 20 04 06 10 10 O 02 12 23 14 21 18 1 6 2 4 A

25.5ad_4 176 110 =06 10 Ol 06 =02 03 19 09 M 09 06 06 14 04 20 19 23 14 10 3N 19 6 6 35

26.5ad5 226 133 13 21 20 23 07 16 24 06 1 1M 02 -03 01 0518 17 18 M3 21 24 31 24 23 35 W -
27.5ad_6 129 069 -01 10 10 12 07 12 .00 =01 -02 03 09 -03 -03 14 16 12 10 07 15 B T 12 N 1 08 16 -
28.5ad_7 332 120 08 05 07 16 07 14 22 28 28 07 13 07 09 1 21 28 19 18 20 31 27 26 23 26 24 35 23

Notes. Mach = Machiavellianism; Narc = Narcissism;

Psy = Psychopathy; Sad = Sadism.

Correlation coefficients significant at p < .01 are typed bold and underlined, and
correlation coefficients significant at p <.05 are underlined.
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ABSTRACT

A key driver of workplace cognitive competencies is metacognition which has
been shown to impact performance among nurses, teachers and firefighters,
however, it is scarcely studied among managerial employees. The research
investigating this relationship is also scattered across multiple domains limiting
its” utility for researchers and practitioners. This paper, therefore, presents an
integrative review of the existing empirical literature from the Web of Science
and Scopus database to trace the linkages of metacognition, workplace cognitive
competencies and performance at work. The identified linkages are then
formulated into a conceptual framework clarifying how various workplace
cognitive competencies and performance may be linked to metacognition. The
findings indicate linkages between metacognition and various workplace
cognitive competencies such as problem-solving, decision-making, innovation,
creativity and knowledge acquisition. The present research also establishes the
link of metacognition and cognitive competencies with learning, individual and
firm performance. The review paves way for metacognition to be considered as
a distinct construct in the workplace, identifies gaps and provides direction for
future research.
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Introduction

Modern jobs with high usage of technology place higher demand for

cognitive competencies on workers (Hardy et al, 2019; Torraco, 2002).
Research on the workplace cognitive competencies (such as decision-making,
problem-solving, innovation or creativity, knowledge acquisition and learning
tasks) over the last four decades has shown the validity and utility of them in
predicting workplace performance in different settings (Boyatzis, 1997;
Boyatzis et al, 2017, Rozhkov et al, 2017; Ryan et al, 2009). Hacker et al (2009)
have mentioned that metacognition is the key driver of competencies like
learning, decision-making, problem-solving and collaboration impacting
performance at work and this has been scarcely studied by organisational
psychologists.
A few studies relating metacognition to cognitive competencies are available
in niche areas such as nursing (Oh, 2016), teaching (Duman, 2018) and fire-
fighting (Frye & Wearing, 2016), but studies involving practising managers are
virtually limited. The studies in these areas have examined the linkage of
metacognition with cognitive competencies such as decision-making
(Mattingly et al,, 2016; Shepherd et al,, 2010), problem-solving (Liu & Liu, 20203;
Urban & Wood, 2017), innovation or creativity (Berraies, 2020) and knowledge
acquisition (Zumbach et al,, 2020). Recently, researchers (Cho & Linderman,
2019; Lyons & Bandura, 2019) in the management field have demonstrated
that metacognition is linked to managerial performance, thereby suggesting
that the metacognition of an individual is a likely determinant of his/her
performance in the workplace. The logical linkage of metacognition to
cognitive competencies and performance prompted us to identify the
linkages studied in the literature. We focused only on empirical work which
provides evidence of relationships among the variables studied.

The current work is an attempt to provide such a conceptual
framework relating metacognition to various cognitive competencies
impacting performance in the workplace. We arranged and integrated the
diverse body of empirical literature relating to metacognition among
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professionals to trace these linkages. Furthermore, we identify themes based
on various cognitive competencies and then formulate and present an
integrative conceptual framework linking metacognition to the cognitive
competencies impacting employee performance. Finally, the available
insights from the existing body of knowledge help to identify research gaps
and recommend directions for future research in the field of organisational
psychology and management.

This study attempts to reflect upon the following research objectives;
ROT: To identify and integrate empirical literature linking metacognition and
cognitive competencies impacting performance in the workplace.
RO2: To formulate an integrative conceptual framework based on the
identified empirical linkages using relational and thematic analyses.
RO3: To discuss the consolidated insights from the metacognition literature
and make propositions regarding the linkages between components and sub-
components of metacognition with the cognitive competencies at work that
facilitate individual performance.
RO4: To identify research gaps in the literature for providing directions for
future research and implications for researchers and practitioners.

Theoretical Background

Metacognition

The term metacognition was first coined by John Flavell in 1976 in his
seminal work "Metacognitive Aspects of Problem Solving” (Flavell, 1976).
Metacognition simply means ‘cognition about cognition, 'knowing about
knowing' and ‘thinking about thinking” (Alter & Oppenheimer, 2009). The
research on metacognition has been drawn over the years from three distinct
theoretical paradigms of cognitive development psychology (Piaget, 1950),
cognitive psychology (Hart, 1965) and social development psychology
(Vygotsky, 1962). The definition of metacognition evolved with Gavelek and
Raphael (1985, pp.22-23) defining it as “the abilities of individuals to adjust
their cognitive activity to promote more effective comprehension” thereby
suggesting that control or adjustment of cognitive activity was an inherent
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part of metacognition. Eventually, it was defined as the information
individuals possess while completing a task including a deliberate
organization in cognitive processes (Brown et al,, 1983). Another definition by
Paris & Winograd (1990) included two essential features of metacognition:
%Self-appraisal and self-management of cognition” Matsaggouras (1994)
further specified that metacognition includes awareness and control of
emotions that accompany the cognitive processes and the person’s ability to
monitor them. Livingstone (1997) suggested that whereas cognition is the set
of all mental abilities and processes related to knowledge, metacognition
involves overseeing cognitive goals to ensure they have been met. The
commonality in the evolving definitions of metacognition was that it included
monitoring strategies for the learning process (Bonner, 1998). Eventually,
researchers began to see metacognition as a master that coordinates the
smooth operation of all other cognitive processes (Hacker et al,, 1998).

In essence, metacognition represents the control that the individual
has over their cognition as a function of an ability that differs within
individuals, to consider alternative cognitive strategies to cope with a
changing environment (Haynie et al, 2010). The term 'Metacognition' has been
used interchangeably in literature with Metacognitive Ability by various
researchers (Jia et al, 2019). Over the years, there has been the development
of various theoretical models of metacognition discussing its’ various
components and sub-components. The sequential examination of these
theoretical models suggests that the conceptualisation of metacognition
started with the model proposed by Flavell (1981). He described
metacognition as consisting of four subcomponents - knowledge,
experiences, goals-tasks, and strategies. Further, Brown (1987) clarified the
two-component model consisting of two main aspects of metacognition i.e.
metacognitive knowledge (also referred to as metacognitive awareness) and
metacognitive regulation (or metacognitive skill). Although, several authors
have put forth various subcomponents of Metacognitive Ability, nearly all of
the relevant research in the last twenty years on metacognition has
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confirmed Brown's two-component model of metacognition (Harrison &
Vallin, 2018; Kuhn & Dean, 2004; Schraw et al,, 2006).

Metacognitive knowledge refers to an individual's knowledge of his/
her cognitive structure and process (Flavell, 1979). It is a part of the individual's
evaluation of their belief system but may be inaccurate such that individuals
may overestimate or underestimate their competencies (called
metacognitive accuracy) (Veenman et al, 2006). This ability to be
metacognitively accurate can be quantified and increased with training and
improvement techniques (Knox et al,, 2017). Metacognitive regulation on the
other hand refers to an individual's ability to monitor and evaluate his/ her
cognitive activity. It is concerned with planning, critical evaluation and
conscious execution of appropriate actions to achieve a particular goal
(Martinez, 2006; Schraw et al, 2006).

Metacognitive Ability thus enables individuals to engage in self-
awareness (i.e. knowledge) and regulation of cognitive processes. These two
components of metacognition have been further subdivided into sub-
components by various authors (Schraw et al, 2006) as briefed in Appendix
A.These components and sub-components of metacognition have been used
interchangeably in the literature in various professional domains.

Cognitive Competencies

Competency is defined as his/her “capability or ability” associated
with a motive that impacts the achievement of goals and objectives. These
competencies are something that an employee “must know” and “able to do”
to perform a task effectively. Traditionally, Spencer and Spencer (1993)
defined competencies as “the underlying characteristics of the person that
lead to or cause effective or superior performance”. The increment in the
dissatisfaction associated with the traditional measures of cognitive
intelligence has led to the emergence of scholarly interest in the concept of
competencies (Boyatzis et al, 2017). These competencies account for a large
amount of variance in performance at work, especially among studies
examining the performance of professionals (Ryan et al, 2009). Spencer and

Spencer (1993)integrate a parsimonious framework of competencies into
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emotional, social, and cognitive. Recently, there has been a growing interest
in cognitive competencies in the workplace with an increment in the
requirement of analytical and conceptual thinking while performing a task at
work. Cognitive competencies are said to help individuals in analysing
information and situation at work. They help individuals to approach tasks by
looking at them as an element of a larger system instead of viewing them as
small components (Ackoff & Addison, 2010). These cognitive competencies
are not restricted to personal traits of individuals, rather they can be
developed through individual interventions such as learning, monitoring and
regulation (Bonesso et al, 2018). Given the role of metacognition in cognitive
monitoring, cognitive regulation, success on learning tasks, and the high
cognitive demand of present-day jobs prompted us to further explore the
literature to find linkages between metacognition, cognitive competencies,
and performance at work.

A quick review of the literature revealed the presence of various
studies in other professional domains except for the managerial workspace.
This called for an integrative literature review.

Method

An integrative review is a form of literature study that reviews,
synthesizes and critiques literature related to a subject matter
comprehensively to formulate a new framework or viewpoint on the area of
review (Torraco, 2005). This form of review is used to address both a mature
topic or a new or emerging topic such as the one in this work (Snyder, 2019).
According to Shahbaz and Parker (2021), a replicable integrative review must
begin with defining the research objectives and proceed to formulate a
conceptual framework through discrete steps (Fornes et al,, 2008; Wollard &
Shuck, 20M). In line with their recommendations, the current work flows
through five steps (1) Defining the research objectives (mentioned in the
introduction section) (2) Identifying sources, database and keywords (3)
Selecting and evaluating the studies (4) Formulation of a conceptual
framework (5) Reporting of discussions.
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Identifying sources, databases and keywords

The multidisciplinary databases Web of Science (WoS) and Scopus
were accessed to maintain the quality and consistency of the articles
reviewed for the literature (Aghaei Chadegani et al,, 2013). A systematic search
was conducted (on 25™ February 2022) on these databases to identify all
peer-review papers published on the topic in the last 31 years, i.e, 1990-2022.
Since the first objective of the study was to identify the linkage of
metacognition with various cognitive competencies impacting performance
in the workplace. A preliminary search of the databases clarified that very few
relevant results could be elicited in the context of the workplace by using a
combination of the following broad keywords "Metacognition®,
"performance”, “work performance” and "employee performance” in the title,
abstract and keyword. The search query was thus expanded to identify the
linkage of metacognition with various workplace cognitive competencies
such as problem-solving, decision-making, innovation and creativity along
with performance (Rozhkov et al,, 2017; Ryan et al,, 2009) among professionals
from diverse fields. Since these competencies impact individual and overall
firm performance (Cho & Linderman, 2019; Lyons & Bandura, 2019) which has
been recently explored with metacognition in a few studies in the field of
management. These key terms recognised for metacognition and workplace
cognitive competencies took account of the diverse terminology for
metacognition, performance and dimensions of cognitive competencies. This
ensured the complete coverage of the broad and scattered literature on
metacognition relevant to the field of management.

A BOOLEAN search criterion (title, abstract and keyword) was
performed in this review as used across disciplines to structure query (Pohl et
al, 2010) in the databases as follows:

TS (Metacognition OR Metacognitive Skills OR Metacognitive Ability)
AND TS (Performance OR Decision making OR Problem Solving OR Innovation
OR Creativity)

The search query resulted in 7,127 results (included only articles in;
English language, published post 1990 and journal & review articles). We
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removed the articles (n=6,762) relating to the domain of neurology, animal
metacognition, child development and clinical metacognition. Post-data
extraction we moved on to the screening stage of the integrative review
process with 365 studies.

Selecting and evaluating the studies

The articles obtained were then examined to qualify for the study’s
inclusion and exclusion criteria. As recommended by Torraco (2005) initial
primary screening was performed by reviewing the title, abstract and
keywords of the articles. These studies were either included in OR excluded
for further full-text analysis.

We included studies that -

Explicitly used the components and sub-components of metacognition;
metacognitive knowledge and metacognitive regulation (refer to Appendix
A) in their title, abstract and keywords. Studies that didn't directly investigate
metacognition and its’ sub-components were thus excluded.

Explored metacognition in the context of cognitive tasks/managerial
work/cognitive competencies such as decision-making, problem-solving,
innovation or creativity, knowledge acquisition, learning tasks and individual,
team & firm performance in the context of various professional domains
relevant for managerial work.

Were published in journals in the domain relevant for the field of
management such as Business; Business Finance: Psychology Applied;
Industrial Relations; Labor Psychology, Economics; Management, Social
Sciences and Interdisciplinary categories.

Belonged to peer-reviewed journal papers so that they present scientifically
validated knowledge.

All duplicate articles (n=35) were eliminated. A total of 253 articles were then
excluded for not meeting the inclusion criteria. The remaining 77 articles were
then reviewed through full-text examination (Refer: Figure 1).
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Formulation of a Conceptual Framework

After the full-text examination of the 77 articles, 39 were found to be
relevant to the objective of the study (Refer: Figure 1). In the full-text
screening of the articles the authors examined the metacognition construct
investigated and measured in the study. The studies which didn’t specifically
investigate the knowledge and regulation components and sub-components
were excluded from the review. Also, the studies that investigated
metacognition specifically with cognitive competencies/tasks/work relevant
for workplace were included in the review.

The selected studies were then examined through the technique of relational
and thematic analysis (Wollard & Shuck, 2011) to detect the relationship of
components and sub-components of metacognition with various workplace
cognitive competencies. The following themes were identified from the
included articles: Performance on academic and learning tasks; Decision
Making; Problem Solving; Innovation Performance; Individual Performance &
Firm Performance. These categories were then processed by developing a
conceptual framework, presenting the visual link between concepts and
constructs (Wollard & Shuck, 2011).

The following diagram illustrates the search and selection process of the
review (Figure 1).
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Search Syntax: TS (Metacognition OR Metacognitive Skills OR
Metacognitive Ability] AND TS (Performance OR Decision making OR
Problem Solving OR Innovation OR Creativity)

g
2
£ |
&£ This number excludes articles that are
=
-
g l l 1. Written in language other than English.
= Articles identified from Web of Science database Articles identified from Scopus database search .

2. Manuscripts other than journal and

search [n=3,878) (n=3,249) review articles.
[ ]
3. Articles published before 1990,
Articles excluded (n= 6,762)

Articles identified from Scopus and Web of Studies related to neurology, animal
Science Databases (n=7,127) metacogni
study of metacognition in clinical domain.

Exclusion Criteria

Id development and

1. Studies that used the term
“Metacognition” in their title,

- abstract and keywords, but didn't
Articles assessed for eligibility through primary Duplicates and articles not meeting address the construct <pecifically
screening (Title, Abstract and Keywords) (n=3g5) ||  inclusion criteria were removed 2. Studies which included
(n=35+253) experiments  in  Psychology,
l Psychiatry and Medicine.
- - 3. Articles that explored the
Articles assessed in detail-Full-text review Articles excluded for not meeting construct only theoretically.
n=77) > scope of present study (n=38) 4. Articles not relevant to cognitive
tasks performed at the workplace.
l (Excluding conceptual studies)

Aticles accepted and included for Integrative
Review (n=39) (Only Empirical Studies)

Figure 1: Flow diagram of integrative literature search

Figure 1. Flow diagram of integrative literature search
General Discussion

Researchers' interest in exploring linkages between metacognition
and various cognitive competencies to improve performance at work has
been steadily increasing since the 2000s. Predictably, most of the research
remains confined to journals of Psychology/ Applied Psychology which carry
research that is relevant to the domain of Organisational Psychology &
Behaviour, Human Resource Management and Performance Management.
Out of 77 relevant articles, 39 articles had direct implications for the field of
management. Further, it became evident from the review that the researchers
in the field of Computer-Human Interaction are actively investigating
metacognition to understand performance in learning environments as well
as work contexts. The analysis also depicts that research in the context of
sports, entrepreneurship, security forces, fire workers and managerial
professionals have pointers on linkages between metacognition and
cognitive competencies at the workplace.

A large proportion of the 39 relevant studies have their origins in the
USA and Australia however, researchers from 15 other countries (Austria,

l n7z



Jain et al. PP (2023) 16(1), 107-147

France, Ireland, Germany, Japan, Macau, and others) too have begun work on
the subject. The review highlighted the scarcity of literature on management
professionals in the field of metacognition as the majority of the studies are
restricted to professional domains other than management. The findings
indicate the presence of three studies investigating the positive impact of
metacognition on employee performance among management professionals
and the glaring need to explore it as an essential construct at work.

The identified key features of the included studies (latest 6 years) are
tabulated in Table 1 (Refer to Appendix A for the features of 39 studies). The
majority of the included studies have adopted an experimental research
design (23) for investigating the relationships among the constructs. Eight
studies have used the survey method, seven studies have utilised
questionnaires for data collection and one has used the interview method.
The components of metacognition have also been studied as intervening
variables with academic and managerial cognitive competencies. Four studies
have used metacognitive intervention as a mediating variable and two
studies have considered the moderating role of metacognition with
workplace competencies.

The relational analysis of the 39 studies included in the review
(tabulated in Table 1 and Appendix B) clarified the various linkages of
metacognition (its’ components and sub-components) with various cognitive
competencies in the workplace. Further, there was a need to identify the
major themes with which the various components of metacognition are
investigated in the literature.
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Table 1

Linking Metacognition, Workplace Cognitive

Competencies and Performance

Key features of studies selected for integrative review (Latest 6 years)

No Author Subject  Field/Indust Sampl Research Study Design
(Year) ry e Size Design
Independe Dependent Moderatin Mediating
nt Variable Variable g Variable  Variable
1 Zumbach Students  Gamingand 131 Experimental Metacogniti Knowledge
etal. Technology Study ve Acquisition®**
(2020)* Strategies .
(Training Cognitive
and Load***
Prompting)
2 LiuandLiu Students Gamingand 159 Experimental Metacogniti ~ Problem-
(2020b)* Technology Study on Solving#**
Goal- Learning
orientation Performance®
*x
3 Zhaoand Undergradua Students 230 Experimental ~Metacogniti Performance Time Spent
Ye (2020)* te Students Study ve on learning on task
Calibration task®*
4  Choand Managers  Operational 235 Survey Study  Managerial Firm Social
Linderman Managemen Metacogniti Performance* Process
(2019) t on *x Improvement
Practices***
Performance® Technical
* Process
Improvement
Practices***
5 Najmaei CEOand  Entrepreneu 105 Questionnaire Teams' Firm Innovativene
and Top- rs (SME) Study metacogniti Performance® ss*
Sadeghinej managemen ve ability Pro-
ad (2019) tteam diversity activeness
members Risk-Taking
6  Berraies Manager Diverse 186 Survey Study  Metacogniti  Innovation  Collaborati Knowledge
(2020) fields ve CQ* Performance” ve Climate  Sharing*
Cognitive *
cQ
Behavioural
cQ
Motivational
cQ
7 Yooetal Staff, Electronics, 415 Survey Study  Technologic Business Metacognitio
(2018) Managers, Automobile, al Performance® nat
Executives Construction Innovation rokk
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Organisation
Effectiveness*
*x
Firm
Performance™**

Jain et al.
, Textile,
Food &
Beverages
8 140 Quantitative Teams'
Rhodes  CEO and Entrepreneur Study metacognitive
etal. Senior s knowledge
(2018)  executives diversity

Teams'

metacognitive

experience
diversity
9 Pan Professionals Marketing, 361 Questionnair Metacognition
and Service, R&D, & e Study
Sun and 62
(2018) Technology
10 Hidayat 538 Survey Study Metacognition
etal Students ~ Mathematics
(2018)

1 Elferink  Athletes Table Tennis 60 Psychological Metacognition

- Test and Executive
Gemser functions
etal.
(2018)
12
Kim Students University 30 Experimental Metacognitive
(2018) Students Study monitoring
feedback
13 Entrepreneurial
Metacognition**
Urban Entrepreneur Entrepreneur 784 Questionnair *
and s s e Study Corporate
Wood building
(2017) blocks***
Entrepreneurial
alertness
Self-regulated
learning
14 Financial

Kiso  Professionals Diverse Fields 90 Questionnair Knowledge

and e Study
Hershe Financial worry
y (2017) Retirement

metacognition*
Note. For the studies with significant results *p<0.05, **p<0.01, ***p<0.001
# For the variables included in the conceptual framework.

Employee Job
adaptive Complexity**
performance” *

Mathematical
modelling
competencies*

*

Performance™*

Performance in
Computer-
based
training®*
Corporate Firm age and
entrepreneurial = size, sector,
activity” gender,
education,
work tenure

Problem-
Solving*
Financial
Planning

activities”

Organisation
al Level

Top
Management
Teams
Entrepreneuria
| Orientation

Emotional
Control***

Cognitive
Strategy**
Self-
Checking**

Notes. For the studies with significant results *p<0.05, **p<0.01, ***p<0.001.

# For the variables included in the conceptual framework.

120 l



PP (2023) 16(1), 107-147 Linking Metacognition, Workplace Cognitive
Competencies and Performance

Identification of Themes

The strategic diagram visualization instrument was used to detect the
themes of various cognitive competencies at work investigated with
metacognition through the R software, bibliometrix package (Refer: Figure 2).
The strategic diagram presents the themes using a co-word analysis where
the nodes in the network represent the keywords and the linkage between
these nodes is the number of times the same articles mention the linked
keywords (Chen et al, 2016). The clusters of keywords represented by node
shape in the network are identified using the community detection algorithm
(Newman & Girvan, 2004). The keywords are indicative of the themes in the
knowledge domain and the co-occurrence of these in a document is
indicative of the linkage of the relationship between the themes of the
document. The strategic diagram in this study constituted of authors'
keywords used in the 39 included studies. We considered 200 keywords out
of a total of 455 keywords using bibliometrix package by categorizing various
themes based on two measures; centrality and density (Cobo et al, 2015).
Centrality (Relevance degree) indicates the degree of interaction between
the themes (in this case interaction between metacognition and the various
cognitive competencies). The size of the nodes is representative of the
degree of centrality of each keyword. Density (Development degree)
measures the strength of internal ties within a theme ie. the strength of
relationships within metacognition and cognitive competencies.

The four quadrants presented in the strategic diagram represent the
four types of themes - the upper right quadrant is the “Motor Theme”
indicating high centrality and high density i.e. themes which have been well
developed and important in the research field; the upper left quadrant is the
“Niche Theme” with high density and low centrality, themes which have
marginal relevance for research; “Emerging or Declining theme” is represented
in the lower left quadrant of the diagram depicting themes which are
marginal and weakly developed with low density and low centrality. At last
the “Basic or General theme” is represented in the lower right quadrant, these
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are found to be interconnected with other themes however are not well
developed (low density and high centrality) (Bamel et al,, 2022).

We identified nine themes, spread across the four quadrants. The
“Motor Theme” quadrant depicts ‘Academic and Learning Performance’,
‘Decision Making” and ‘Problem Solving’. This quadrant confirms the high
development of these themes with metacognition in the academic domain
among students. The ‘Academic and Learning Performance’ includes sub-
themes namely, knowledge acquisition, to name a few. While the term
‘decision making’ includes sub-themes related to strategic, financial and team
decisions. The theme of problem-solving included the sub-themes such as;
learning performance, goal-orientation and cognitive strategy. However, a
portion of these themes fall under “Basic Themes” and there is a need to
further explore the relationships of these themes with metacognition with
organisational perspective.

The “Basic or General theme” includes ‘Individual Performance’, Team
Performance’ and ‘Firm Performance’. This indicates that these themes are
interconnected with metacognition via other themes and need further
investigation of having a direct causal relationship. The high centrality of
these themes is indicative of the strength of its ties with the other themes
over the years. Furthermore, the size of the circles shows that these themes
are less researched in the area of management however, constitute keywords
related to the managerial workplace indicating the presence of
metacognition and performance at the workplace.

The “Emerging theme or declining theme” quadrant depicts the
following themes; ‘Creativity’, a small part of ‘Entrepreneurial Cognition” and
‘Innovation Performance’. The sub-themes discussed sporadically in this
section are related to culture, entrepreneurship, collaboration, knowledge
sharing and cooperation. Innovation, creativity and entrepreneurship are
gaining traction in recent years due to their relevance in the modern and
expanding workplace and therefore, require further investigation. The “Niche
themes” quadrant does not depict any themes in the context of
metacognition at the workplace which has marginal relevance for research.

122}



PP (2023) 16(1), 107-147 Linking Metacognition, Workplace Cognitive
Competencies and Performance

Niche Themes Motor Themes

Knowledge Acquisition, Students, Cognitive Load, Performance on a
learning task, Knowledge Transfer, Experimental, Attentional Focus,
Cognitive load, Professionals, ‘Cognitive Control, Team level learning, Cooperation, Technology,
Entrepreneurs, Knowledge, Strategic Computer based-learning, Adaptive Transfer of Learning, Gender,
Decision, Team decision, General Ability, Motivation, Training Transfer, Goal-orientation,
Cooperation, Goal-orientation, Knowledge

I
]

1

]

1

]

|

1

! Students, Business Environment, E

: stress, adults , experiment, Financial

| Planning

1 T Academic and
1

]

|

]

|

1

]

Leaming Performance, Goal-orientation, Learning
Students, Modelling Competencies, survey, L Performance
© Experiment, Cognitive Strategy, seff- Decision
8
4 checking, Entrepreneurial activity, .
®
& Entrepreneurial Orientation Making
Sz
€3
A e R AR
4]
2 Cooperation, Technology,
H Students, Cultural
a
Managers, Fusion Teams, Culture,
Fusion Teamwork, Cooperation, Creativi Firm
Cross-Cultural, Cultural tient
ossCultural, Cultural Quotien | Team-level performance Performance
Firm Performance, Questionnaire, Individual
Management, Entrepreneurial Activity, Performance l
Alertness, Firm Age, size, gender, Education,
Problem Solving, Decision Making,

Learning Task, Adults, Managers, Employees, Training.
Task, Operational Management, Survey, Adaptive
performance, Emational Contral, Job Complexity,

Athletes, Computer-based training, Experiment, Auditors,

self-efficacy, Test-Performance, Training Performance,

Goal-Orientation

Entrepreneurs, Cultural Quotient, Risk-taking,
Survey, Collaboration, Culture, Manager,
Knowledge Sharing, Motivation, Technclogy,
Creative

Relevance Degree N
Emerging or Declining Themes (Centrality) Basic Themes

Figure 2: Strategic Diagram

Figure 2. Strategic Diagram

Further, a detailed analysis of the identified themes under each
quadrant of the strategic diagram is conducted. A linkage description number
is assigned to every established relationship between components of
metacognition and the above-identified themes based on the empirical
evidence from the extant literature (Refer to Table 2). These themes were
then presented through one-way, two-way and expected links which are
represented through arrows as visualised in the framework (Figure 3). The
empirical studies investigating metacognition with various cognitive
competencies and performance are limited to fields other than management
such as nursing, fire-fighting, teaching and sports. Therefore, based on
empirical linkages explored in these niche domains the authors make some
expected propositions linking components and sub-components of
metacognition with the cognitive competencies that could facilitate
individual and firm performance in the field of management.
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Academic and Learning Performance

Metacognition and its sub-components have been majorly
empirically explored in the context of educational learning. The linkage of
academic and learning performance with metacognitive skilfulness and
metacognitive accuracy provides evidence for the workplace in terms of
performance on training tasks and knowledge acquisition. The accuracy of the
metacognitive judgement is considered relevant for successful learning of the
task (Miller & Geraci, 2014). The studies emphasize the role of metacognitive
calibration and monitoring accuracy in the enhancement of individuals’
knowledge and application of learning strategies. This has also confirmed the
importance of the application of metacognitive training and learning
strategies to promote individual metacognition among employees (Zhao &
Ye, 2020). These components are also found helpful in identifying the
difficulties of performing a task and thereby behavioural changes required to
develop greater knowledge, performance strategies and confidence of
individuals in the task to be performed (Ford et al, 1998; Schmidt & Ford,
2003). The metacognitive strategy component such as planning, monitoring,
reviewing & evaluating also tend to influence the attention and cognitive
control exerted by individuals while training on a task (Brick et al, 2015).
Metacognitive training is therefore found helpful for trainees in carrying out
corrective actions in a learning or training task (Kim, 2018) as it increases the
capabilities of an individual to gain new knowledge by continuous awareness
and monitoring of their strengths, weakness and learning strategies (Zhao &
Ye, 2020). Metacognition acts as a directive for better test preparation and
information processing required in a job application test (Clause et al,, 20071).
Various interventions such as self-directed prompts are found to be beneficial
in the reviewed studies (Zumbach et al, 2020) and are found to cultivate
strategic learning activities amongst learners resulting in better learning
performance (Bannert et al, 2015; Schmidt & Ford, 2003). These linkages have
also been confirmed amongst dyads and teams (Dierdorff & Ellington, 2012;
Norman & Furnes, 2016). Prior research evidence also confirms how
improvement in the learning and training performance of the employees
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further raises their work performance through the acquisition of knowledge
and skill set required for the job to be undertaken (Greco et al, 2018; Guan &
Frenkel, 2019). Hence, we propose;

Proposition 1. The Components and Sub-Components of
metacognition of an individual are related to Performance on a learning,
knowledge acquisition or training task at the workplace and thus with the
work performance (1 22,322, 4->5->6; Figure 3).

Decision Making

Decision making an important workplace cognitive competency is
found to be linked to components and sub-components of metacognition
(Kiso & Hershey, 2017). An individual who has a strong awareness of his or her
knowledge tends to further perceive lower cognitive difficulties in engaging
in the cognitive task. The task-specific metacognitive perception (Kiso &
Hershey, 2017) also helps an individual in determining the uncertainty and
opportunities in the environment and avoiding errors associated with it (Frye
& Wearing, 2016; Mattingly et al, 2016). It is therefore argued that individuals
who are high on metacognition tend to exhibit less erratic strategic decisions
while operating in a dynamic environment (Mitchell et al, 2011). The above
studies indicate the role of individuals’ metacognition in their decision-
making. The literature further confirms how these individual differences in
decision-making contribute to the work performance of employees engaged
in a cognitive task (Ceschi et al, 2017). Based on the above discussion, we thus
Propose;

Proposition 2: The Components and Sub-Components of
metacognition of an individual are related to his/her decision-making and
thus to the work performance (7> 8; Figure 3).

Problem Solving
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’

The findings of the review confirm the link between individuals
metacognition and problem-solving also. The components of metacognition
are found to help learners strategically analyse the problem, formulate a
mental structure, select an appropriate strategy and identify the obstacles
that may hamper the problem-solving process (Hidayat et al., 2018; Liu & Liu,
2020b). A study examining the impact of self-questioning techniques on
problem-solving performance and metacognition of employees (Ng et al,
20M), confirmed a significant positive effect of self-questioning intervention
techniques on problem-solving. The authors further suggested that the long-
term application of these techniques can enhance the metacognition of the
individual. The above studies, therefore, indicate that metacognitive
interventions and training programmes can help improve the problem-solving
techniques of an individual and thus work performance (Giampaoli et al., 2017;
Ng et al, 2011). We therefore propose;

Proposition 3: The Components and Sub-Components of
metacognition of an individual are related to his/her problem-solving and
thus to the work performance (12->13; Figure 3).

Cultural Metacognition and Innovative Performance

Management researchers have found linkages between
Metacognitive and Cultural Quotient among employees (Chua et al, 2012;
Mor et al, 2013). A higher metacognitive cultural quotient is linked with higher
knowledge sharing and further to the higher innovative performance of the
firm (Berraies, 2020). The literature analysis further shows how individuals high
on cultural metacognition work well in fusion teams, promoting creativity in
multicultural teams (Crotty & Brett, 2012). The development of cultural
metacognition also acts as a crucial dimension in strengthening knowledge
sharing, creativity, innovative performance, cooperation and coordination at
the workplace (Najmaei & Sadeghinejad, 2019). This improvement in
innovation performance further contributes to the increment in performance
at work. We therefore propose;
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Proposition 4: The Components and Sub-Components of
metacognition of an individual are related to his/her Innovative Performance
and Cultural Metacognition and thus to the work performance (9>10>1];
Figure 3).

Individual and Firm Performance

Recent empirical studies confirm the contribution of managerial
metacognition in helping and identifying sources of errors and effective
improvement strategies contributing to individual and firm performance (Cho
& Linderman, 2019). These results imply the relevance of managerial
metacognition at both individual and organisational levels in improving
individual and business performance. Yoo et al. (2018) along similar lines
investigated the positive mediating role of metacognition on the relationship
between technological innovation capabilities, business performance &
organisational effectiveness in the area of sustainable management. The
results of the study provide evidence of how the positive role of
metacognition at the organisational level helps SME managers in the
problem-solving process and the successful improvement of business
performance and organisational effectiveness. Rhodes et al. (2018) also
established the importance of metacognitive knowledge and experience
among managers for improvement in the performance of SMEs. These
metacognitive components are found to be helpful for individuals to
understand their range of knowledge, skills and decision-making thereby,
resulting in positive firm performance. Along similar lines results of a doctoral
study of 1216 working professionals from diverse fields by Bajaj and Jain (2020)
also confirm the positive relationship between metacognitive scores and the
performance of employees at the workplace.

Proposition 5: The Components and Sub-Components of
metacognition of an individual are related to his/her Individual, Team and Firm
Performance (14->19->20, 15>16>19->20, 15>17->18; Figure 3).
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Table 2
Known linkages of metacognition and cognitive competencies in the workplace
Workplace .
. - Linkage
Metacognition Cognitive Author (Year)

. description no.
Competencies

Metacognitive

Accuracy
(Metacognitive Performance on  Bannert et al. (2015); Zhao
Monitoring; a learning task and Ye (2020)
Accurate
Calibration)
Liu and Liu (2020b); Kim
(2018); Norman and Furnes
(2016); Brick et al. (2015);
Performance on  Dierdorff and Ellington
a learning task (2012)#; Crook and Beier 3
(2010); Schmidt and Ford
(2003)*; Tempelaar (2006);
Metacognitive Clause et al. (2001)*; Fiore et
Skilfulness al. (2002)
(TaSk_SpeC,'f,'C TranSf_er of Keith and Frese (2005)* 4>5
Metacognitive Learning
Activity; Use of Zumbach et al. (2020);
Metacognitive Knowledge Schmidt and Ford (2003)%; 4
Strategy) Acquisition Ford et al. (1998)#; Fiore et
al. (2002)

Kiso and Hershey (2017);

Frye and Wearing (2016);
Mattingly et al. (2016);

Robert Mitchell et al. (201M); 7
Batha and Carroll (2007);
Dierdorff and Ellington

(012)#

Decision
Making
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Metacognition
(Metacognitive
Awareness
Metacognitive
Ability
Metacognitive
Predisposition)

Managerial
Metacognition

Cultural
Metacognition

Cultural
Metacognition

Metacognition
(Metacognitive
Awareness
Metacognitive
Ability
Metacognitive
Predisposition)

Metacognitive
Skilfulness
(Task-Specific
Metacognitive
Activity; Use of
Metacognitive
Strategy)

Problem
Solving

Firm
Performance

Performance

Innovative
Performance

Firm
Performance

Performance

Performance

Liu and Liu (2020b); ;

Hidayat et al. (2018); Ng et al.

(201); Brand et al. (2003)

Cho and Linderman (2019);
Yoo et al. (2018)*; Rhodes et
al. (2018)

Cho and Linderman (2019);
Pan and Sun (2018)

Berraies (2020); Crotty and
Brett (2012)

Mor et al. (2013); Chua et al.
(2012)

Elferink-Gemser et al. (2018);
Nietfeld (2003); Najmaei and
Sadeghinejad (2019); Cho
and Jung (2014)

Plumlee et al. (2015)

16->19->20
17->18

10->11->19->20
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Metacognitive Collaborationin  Nonose et al. (2014); Kwon
Activity groups et al. (2013)

1419

Notes. Performance = Individual Performance at the workplace.

*: Indicates that metacognition is a mediating variable in the study;
#: Indicates that metacognition is a moderating variable in the study;
(): Terms used interchangeably in literature with Primary Construct.
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Figure 3: Conceptual framework illustrating known and expected linkages of Metacognition

Figure 3. Conceptual framework illustrating known and expected linkages of
Metacognition

Implications and Research gaps
The previous sections have addressed two foremost objectives of the

study. Firstly, the identification and integration of linkages between
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metacognition and workplace cognitive competencies and secondly, the
formulation and presentation of these relationships into a comprehensive
conceptual framework. The consolidated framework can be used by scholars
and practitioners in the field of human resource management to study and
develop the role of metacognition in the context of the workplace.

The 39 identified studies provide various workplace cognitive
competencies such as learning performance, decision-making, problem-
solving, and innovative performance apart from individual and firm
performance linked with metacognition and its components. However, the
review also confirms the sporadicity of this empirical evidence and limited
literature directly investigating the link between managerial metacognition
and work performance. Bajaj and Jain (2020) in a doctoral study have recently
empirically substantiated the positive link of Metacognitive Ability scores
with performance as adjudged by a mentor among 1216 working professionals.
Their results have supported our assertion that there is a measurable link
between metacognition and Employee Performance at the workplace, which
require further investigation. Metacognition has also been found to be an
important predictor of firm performance at the workplace in the field of
operational management and sustainable management (Cho & Linderman,
2019; Yoo et al, 2018). Therefore, It is essential to investigate this relationship
to understand which individuals may have a priori ability to metacognate and
then appropriately recruit employees (Walker, 2016) based on the cognitive
requirement of the task.

Further, the review also highlights an essential need to identify a
measure of metacognitive awareness suited to the workplace. The existing
managerial metacognition measures employed in the empirical studies are
adopted from measures used in the context of entrepreneurial metacognition
(Haynie, 2005; Haynie et al, 2012; Haynie & Shepherd, 2009), cultural
metacognition (Chua et al,, 2012; Van Dyne et al, 2012) and metacognition in
learning (Yoo et al, 2018). The Metacognitive Awareness Inventory (MAI) by
Schraw and Dennison (1994) can be considered a reliable measure of
measuring metacognitive awareness at work.
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Metacognition has also been seen as critical to performance in online
learning environments (Liu & Liu, 2020b; Reisoglu et al.,, 2020; Zumbach et al,
2020) and a predictor of performance on cognitive tasks (Woolfolk &
Shaughnessy, 2004) and learning (Pintrich et al, 2000). This evidence
highlights the need to explore the role of managerial metacognition in the
context of virtual teams and virtual work environments. Virtual work practices
are likely to stay in place post-pandemic as firms realize the cost savings from
having workers connect technologically (Kniffin et al, 2020). Therefore, the
implications of an empirical examination of the role of managerial
metacognition in a virtual context will provide insights for HRD scholars and
practitioners.

The review has also confirmed the linkage between the components
of metacognition with collaboration in a group or team tasks (Kwon et al,
2013; Nonose et al, 2014). This linkage further sheds light on the expected
impact of metacognition on team-level outcomes. A review of the literature
and empirical investigation of the same can establish a stronger case for
metacognition and team-level outcomes at the workplace.

Finally, we propose to the researchers and practitioners in the field of
organisational and business management to empirically examine
metacognitive ability as a distinct construct among management
professionals influencing workplace cognitive competencies and
performance at work.
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Appendix A

Linking Metacognition, Workplace Cognitive
Competencies and Performance

Sub-Components of Metacognitive Knowledge and Metacognitive Regulation

Dimensions

Definition

Sub-Components of Metacognitive Knowledge (or awareness)

Declarative
Knowledge

Procedural

Knowledge

Conditional
Knowledge

Declarative knowledge is a learner’s knowledge of own
resources and capabilities (Kuhn & Dean, 2004; Schraw et
al, 2006).

Procedural knowledge is a learner's knowledge of the
purpose of a task, the processes used to solve problems
and his capacity to self-requlate tasks (Nelson & Narens,
1994; Schraw et al, 2006).

Conditional knowledgeis the learner knowing the
different conditions in which his declarative and
procedural knowledge of a task can be applied (Schraw et
al, 2006; Schraw & Dennison, 1994).

Sub-Components of Metacognitive Regulation (or Skills or activity or strategy)

Metacognitive
Monitoring

Metacognitive

Planning

Metacognitive
Evaluation

Monitoring involves making self-aware judgments about
one’s learning. It includes an awareness of task complexity
(Efklides, 2006) and self-enhancement motivation (Jiang &
Kleitman, 2015; Schraw et al,, 2006).

Planning refers to the evaluation and employment of the
most efficient resources and strategies (Li et al, 2015;
Schraw et al,, 2006).

Evaluation refers to the ability to make metacognitive
judgments and interpret the outcome of the monitoring
process (Schraw et al,, 2006).
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Key features of studies selected for integrative review (Study 15-39)

No Autho
r
(Year)

Norma

n and
Furnes
(2016)

16  Frye

and
Weari

ng
(2016)
17 Mattin
gly et

al.
(2016)

18 Banner
tetal
(2015)

19  Brick
etal.
(2015)

20 Plumle
eetal
(2015)

44y

Subject

Students

Profession
als

Entrepren
eurs

Students

Athletes

Profession
als

Field/Industry

Technology

Bushfire Fighters

Entrepreneurs from diverse
industries

Technology

Runners

Auditors (Accounting)

Sampl
e Size

100 &
50

3
scenari
os
cases

124

Research
Design

Experime
ntal Study

Survey
Study

Conjoint
Experime
ntal Study

35 &35 Experime

10

108

ntal Study

Interviews

Experime
ntal Study

Independ
ent
Variable

Metacogni
tive
Experience
s
Metacogni
tion

Entreprene
urial
experience

Self-
directed
metacogni
tive
prompts
Metacogni
tion

Metacogni
tive
processes
(Creative
problem
solving:
Divergent
and

Study Design

Dependent Moderati Mediating
Variable ng Variable
Variable
Learning for
digital text”
Learning for

non-digital
text?
Decision- Stressful
Making #* high
cognitive
load
conditions
Decision-

Making”  Metacogn

itive
experienc
e
Metacogn
itive
knowledg
o*
Behaviour
and learning
performance”
*
Attentional
Focus®
Cognitive
Control
(Strategy)
Performance®

Hkk
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21 Nonos Students
eetal
(2014)

22 Cho MBA
and  students
Jung and

(2014) employees
23 Moret Students
al.

(2013)

24 Kwon Students
etal.

(2013)

25 Chua
etal.

(2012)

Managers

26 Dierdor Students
ff and
Ellingto

n (2012)

27 Crotty Managers
and
Brett
(2012)
Robert Profession
Mitchell
etal

(20m)

28
als

29 Ng et al. Profession

(20m) als

Aviation Game

Entrepreneurs

MBA Students

Web design research
University Students

Executive MBA managers

Management Students

Diverse fields

Technology

Border Security Services
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convergen
t thinking)
13 Experime Metacogni

Teams ntal Study tion
190 Survey Entreprene

Study ur's
metacogni

tion

200 Survey Cultural
Study  Metacogni

tion

59 Experime Group
ntal Study Metacogni

tive

Activity

43,60,2 Survey Cultural
36 Study  metacogni

tion

338 Experimen Goal-

/64 tal Study orientation

246  Survey Cultural
/37  Study  Metacogniti
on
127 Conjoint Metacogniti
Experimen ve

tal Study Experience
Business
Environmen
t
45 Questionn Effects of
aire Study self-
questioning

techniques

Team
Cooperation”
*

Firm
Performance”
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Inter-cultural
cooperation™*
Cultural
Performance®
*
Positive
Interdepende
nce*
Group
Performance®
Intercultural
creative
collaborations

i

Team Individual
Strategic Level
Decision  Metacogniti

Making®**  on and Self-
efficacy**
Team level  Team level
learning”  Metacogniti
Cooperation on and Self-
# efficacy**
Creativity*** Fusion
Team**

Strategic
Decision-
Making***

Problem-
solving
Performance
H#x
Metacogniti
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Entreprene
urial
Orientation

ke

Fusion
Teamwork

%
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30 Crook Students Technology
and (Dyads)
Beier
(2010)

31 Batha Students Undergraduate Psychology

and students
Carroll
(2007)

32 Tempel Under- Students
aar graduate
(2006) students

33 Keith Students Primary and
and Secondary Education
Frese
(2005)

34 Schmid Students Technology (Web-based

64 Experimen
tal Study

98 Experimen
tal Study

729 Experimen
tal Study

55 Experimen
tal Study

70 Experimen
tal Study

45 Experimen

Metacogniti

ve Activity Performance

Metacogniti
ve Ability
and
strategy
Metacogniti
ve Strategy
Instruction
Metacogniti
on

Training
Condition
(error
managemen
t vs error
avoidant)
Metacogniti
ve
Intervention

Racing

Learner

i

Decision-
Making®**

Academic
Performance
Hx
Adaptive
Transfer of
Learning®

Learning
Performance

ik

Race

tal Study Metacogniti Performance

107 Experimen
tal Study

tal Study

493 Experimen
tal and

Questionn

aire study

93

tand course)
Ford
(2003)
35 Nietfeld Athletes Sports (Runners)
(2003)
36 Brand  Students Business administration
etal (Dyads) university students
(2003)
37 Fioreet Students Technology (Computer based 25 Experimen
al. training)
(2002)
38 Clause Job Law agency
etal. applicants
(20071)
3 Students Undergraduate Psychology
9 students
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on
Metacogniti
on

Mental
maps

Metacogniti
ve
Predispositi
on
Metacogniti
ve Accuracy
Dynamic
Problem
Solving
Self-efficacy

Motivation

Mastery

Orientation*

#e

Problem-
solving**

Learning
Performance
Hx
Knowledge
Acquisition”

*

Task
Performance

e

Test

Performance
H#x

Training
Transfer

Mastery
orientation
Performance
Orientation
General
Ability
Gender

Knowledge
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Emotional
Regulation
*
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tive
Activity
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Depth*
Effort*
Self-
Efficacy
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Ford et
al.
(1998)
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Experime Performance and Metacognitio
ntal Orientation** Performa n
Study * nce”

For the studies with significant results *p<0.05, **p<0.01, ***p<0.001
# For the variables included in the conceptual framework.
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