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Measuring organizational climate via psychological networks analysis

Abstract

Purpose – This study investigates organizational climate under the Thriving at Work 

perspective using a network approach. We demonstrate how organizational climate functions 

as a complex system and what relationships between variables from different dimensions are 

the most important to characterize the construct.

Design/methodology/approach – By surveying 119,266 workers from 284 companies based 

in Brazil, we estimated a Gaussian Graphical Model with LASSO regularization for the 

complete dataset and for two subsets of cases randomly drawn from the whole dataset. The 

walktrap algorithm was applied for community detection, and a strong model for 

measurement invariance was fit to test whether the organizational climate is perceived 

similarly across groups.

Findings – Results show that the networks estimated for all datasets are quite consistent, with 

a similar number of communities and items detected. The same pattern was found for the 

Expected Influence of each item. Measurement invariance was confirmed, showing that 

organizational climate is perceived similarly in the two subsets. The most important 

community detected whose items have higher levels of centrality was organizational 

commitment, followed by a community centered around macro-organizational aspects 

covering cultural integrity, organizational agility and responsible leadership.

Originality – To our knowledge, this is the first study that investigates organizational climate 

using psychological networks; it provides a better understanding of the relationships 

established between items from different dimensions as opposed to the common cause 

framework whose focus is on the investigation of dimensions separately.

Keywords: Organizational climate, psychological networks, thriving at work, organizational 

commitment, remote working.
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Article classification: Research paper.

Introduction 
     

Organizational climate consists of shared perceptions the organization members have 

about different aspects of their workplace. Because of its complex and multifaceted nature, 

organizational climate is often linked to several other organizational variables such as 

individual and organizational performance, customer satisfaction, knowledge sharing, 

organizational commitment, innovative work behavior and self-efficacy, to name a few. 

Among the different techniques used for studying organizational climate, psychometric 

instruments have been arguably the most common way to analyze workers' perceptions 

toward various aspects of their job. The methodological rigor and statistical procedures 

involved in such a measurement process have warranted the development of several 

instruments to measure the construct and investigate its dimensionality. 

By carrying out annual organizational climate research, organizations usually choose 

the dimensions that fit their business strategies and that may provide information on 

employee’s satisfaction regarding different personal, team and organizational aspects 

(Ćulibrk et al., 2018; Mulki and Lassk, 2019). This approach is relevant because it can 

produce a great deal of information about the individual’s satisfaction toward different 

organizational dimensions. Nonetheless, it does not provide further insights on how variables 

from different dimensions relate to one another. For instance, workers’ dissatisfaction with 

the organization’s leadership might affect the individual’s sense of collaboration, which 

could have a negative impact on how information is shared across different departments; or 

the lack of resources and poor infrastructure could prevent organizational innovation and 

eventually hinder the organizational image. Associations like these have been studied more 

recently by a new field of investigation called psychological networks, also known as 

network analysis or network psychometrics. Psychological networks are defined as a complex 
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interplay of psychological variables that offer a different conceptual interpretation of the data 

by explaining conditioned co-occurrences via direct relationships between variables and their 

neighborhood of interactions (Epskamp et al., 2018; van der Maas et al., 2006). Unlike social 

network analysis, which seeks to investigate relationships or interactions between 

individuals, psychological networks focus on interactions between variables.

The first applications of psychological networks sought to understand better how 

depression symptoms interact with one another and how they cluster in the way they do. 

Epskamp et al. (2018) demonstrated that having sleep problems may lead to loss of energy, 

which may trigger low self-esteem and reinforce sleep deprivation. By exploring 

relationships among variables measuring depression, the focus shifts from targeting 

individual symptoms to a more comprehensive characterization of the disorder itself in terms 

of its composite networks (Borsboom et al., 2019). This new theoretical and methodological 

approach contrasts with the common cause framework, which postulates that variance in the 

symptoms is causally determined by a latent variable named depression. While applied to 

organizational scenarios, network analysis may help understand the complex relationships 

among perceptions and attitudes toward different macro- and micro-organizational aspects, 

including organizational climate. 

Backed by Graph Theory, psychological networks allow for information exchange 

across multiple dimensions, irrespective of what dimension an item belongs to. That said, 

item validity should be tested beforehand so that only useful items are included in the 

network analysis. Also, to control for spurious correlations, only constructs or dimensions 

proved to be theoretically and empirically associated should be part of the same network. 

This study seeks to address the emerging but limited research on psychological 

networks in organizational behavior by estimating a network of mutually reinforcing 

variables measuring organizational climate. As such, the foci of this paper are threefold. First, 
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it introduces the application of psychological networks (Epskamp et al., 2018) to the 

investigation of the relationships established between items and dimensions of organizational 

climate, something that has not been attempted before. Second, it identifies the most central 

items for the organizational climate network considering mutual and conditional interactions 

among different variables and dimensions. Finally, it shows how organizational climate 

functions as a complex system and what relationships are the most important to characterize 

the construct.

Organizational climate and Thriving at Work 

Organizational climate is usually defined as a multidimensional construct since it 

covers the worker’s attitudes toward different elements of their organization, such as 

leadership, benefits, team, performance management, strategic planning, and so forth. 

Therefore, the multidimensionality of organizational climate is related to the extent to which 

the construct embraces the complexity and diversity of factors that are subject to the 

individual’s perception. Based on this perspective, various definitions of organizational 

climate have been developed focusing on how individuals perceive an organizational 

environment and respond to it (Moran and Volkwein, 1992; Tustin, 1993; Patterson et al., 

2005). Accordingly, given a large amount of research published on its conceptualization, this 

study does not intend to cover the vast array of definitions of organizational climate. For a 

more in-depth discussion on its definitions and variants, please refer to Glick (1985), 

Schneider et al. (2011), Lawthom et al. (2005) and Barbera (2014).

For this investigation, we adopted Schneider, Ehrhart, and Macey’s (2011) definition, 

derived from previous studies (Ostroff et al. 2003, Schneider & Reichers 1983, Schneider et 

al. 2011) to describe organizational climate as “the shared perceptions of and the meaning 

attached to the policies, practices, and procedures employees experience and the behaviors 
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they observe getting rewarded and that are supported and expected” (p. 362). Moreover, we 

relate the concept of organizational climate to Thriving at Work, which focuses on elements 

of organizational climate that can create a positive and supportive workplace culture and 

contribute positively to the employee’s mental health. 

According to Spreitzer et al. (2005), Thriving at Work is a positive attitude that leads 

to the acquisition of knowledge (learning) and is conducive to positive emotions and 

psychological states (vitality); it has been empirically linked to job performance, work 

engagement, organizational support health, leader effectiveness and career satisfaction 

(Kleine et al., 2019; Porath et al., 2012). Coetzee (2019) considers thriving at work an 

important construct in Industry 4.0 because it relates to organizational climate conditions of 

psychological safety. 

Although Thriving at Work is not a theory of organizational climate, it encompasses 

different workplace characteristics that directly impact the employee experience (e.g., 

wellbeing, organizational support, inclusive workplace, diversity training) which not 

coincidentally relates to the dimensions of organizational climate. Additionally, Thriving at 

Work is concerned with elements of organizational climate that can be improved to better 

support employees, including those that are preventing employees from being successful at 

work. 

The Thriving at Work approach related to organizational climate and adopted in this 

study bears similarities to Kahn’s theory of employee engagement (1990) as it involves the 

worker’s experiences of psychological states that can drive different levels of engagement. 

Bakker, Schaufeli, Leiter and Taris (2008) also emphasized the theoretical similarities 

between these constructs. However, Abid et al (2018) point out that, whereas “engagement 

determines the level to which employees are keen to utilize their personal resources at work 

(Kahn, 1990), thriving identifies the degree to which individuals feel that their work gives 
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them personal growth that is contingent upon creation of resources” (p.4). Despite the strong 

correlation found between thriving at work and employee engagement (r=0.64), the meta-

analysis conducted by Kleine et al (2019) to explore the relationship between these constructs 

showed that “thriving exhibits small, albeit incremental predictive validity above and beyond 

positive affect and work engagement, for task performance, job satisfaction, subjective 

health, and burnout” (p.973).

Besides these fundamental differences between thriving and engagement, the 

Thriving at Work approach related to organizational climate adopted in this study differs 

from Kahn’s theory for suggesting the inclusion of dimensions and descriptors that go 

beyond the scope of Kahn’s theory (e.g., organizational agility, thriving individuals and 

compelling careers). The eight dimensions and corresponding descriptors are presented in 

Table 1.

[Insert Table 1 Here]

Unlike the traditional studies on organizational climate, this investigation does not 

intend to explore the construct multidimensionality under a common cause 

frameworkapproach. Instead, it introduces the use of network analysis to gain a broader 

understanding of how organizational climate variables interact and form patterns hardly 

identified by mainstream methods used in organizational behavior. We provide an overview 

of psychological networks and the limitations related to a common cause framework 

approach in the Supplementary Materials.

Method

Participants 
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The data were collected by a human resources (HR) consulting firm specializing in 

organizational climate research for companies worldwide. After collating the results from 

years 2018 and 2019, this study surveyed 119,266 workers from 284 companies from 

different sectors and based in Brazil, some of which are among the largest companies in the 

country. The majority of the respondents were male (65.2%), with 46% of the respondents 

aged between 21 and 30 (52.4%). Concerning their length of employment, 41.1% have 

worked in their organizations for up to three years, followed by workers whose tenure is 

between three and six years (21.5%), six and 11 years (19.8%) and more than 11 years 

(17.5%). The vast majority of the respondents are in non-managerial positions (86.5%). The 

two most prevalent job functions are Operations (23.9%) and Manufacturing (18.3%), 

followed by Sales (9.51%) and Customer Service (7.38%). Companies from different sectors 

account for the remainder of the participants.

Instruments

The HR consulting firm developed the instrument used for this investigation to cover 

different organizational aspects that connect organizational climate to the construct Thriving 

at Work (Spreitzer et al., 2005). Forty-three items measuring eight dimensions were validated 

using a sample of 1,350 respondents drawn from Amazon MTurk. Exploratory Factor 

Analysis (EFA) confirmed that the hypothesized latent factors were the best fit to the data, 

with all dimensions having internal consistency (Cronbach’s alpha) above 0.70.

All items were created to reflect positive attitudes toward the various elements under 

assessment, with no reverse-scored items being used. Also, they were endorsed on a five-

point Likert scale, ranging from 1 (totally disagree) to 5 (totally agree). 

Sociodemographic variables were used to study personal and professional characteristics 

further. The actual items used for this investigation will not be shown to comply with 

copyright policies, but the idea (descriptors) underlying them was presented in Table 1.
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To investigate the instrument's psychometric properties using the current sample, tests 

on construct validity were carried out before estimating the psychological networks, as 

described below. 

Data Collection

Participants were invited to collaborate in the research through the company’s 

corporate email, whose research link was redirected to the consulting company’s website for 

the sake of compliance with confidentiality and data protection policies. An Informed 

Consent Statement was initially introduced to let the participants know the ethical aspects 

involved in this investigation, as well as the confidentiality concerning the processing and 

storing of the data provided. To protect the individual’s privacy and confidentiality, the data 

was stored as non-personally identifiable information (non-PII), a procedure that does not 

permit the tracing or identification of an individual directly or indirectly.

Data Analysis

The data analysis was carried out in three stages. 

- Construct validity

A Unidimensional Item Response Theory (UIRT) model called Graded Response 

Model (GRM by Muraki and Carlson, 1995) was tested to investigate whether the items 

belonged to their independently developed dimensions. The advantage of using UIRT models 

is that they are based on the individual’s response patterns rather than on the correlational 

structure of the multivariate latent response distribution (Wirth and Edwards, 2007). 

Accordingly, given that the items are typically strongly correlated with their respective 

dimensions, we selected items that met two criteria: a) factor loadings ≥ 0.5 and b) item 

discrimination ≥ 0.80 (De Ayala, 2013). Then, based on a Classical Test Theory approach, 
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we computed the corrected item-total correlation (ritc), whose values should be greater than 

or equal to 0.3, and the internal consistency (Cronbach’s alpha) for each scale, whose values 

are expected to be greater than or equal to 0.70.

- Estimation of psychological networks

To test estimate the organizational climate network and test the replicability of this 

study, we used the holdout cross-validation so that 50% of the cases from the complete 

dataset were randomly assigned to a training dataset and the 50% remaining allocated to a 

testing dataset. Thus, three separate networks were estimated with 59,633 cases each and 

finally, with the complete dataset. A high-performance computer was used to estimate the 

Gaussian Graphical Model (GGM) with LASSO regularization. Since LASSO estimation 

penalizes near-zero edges, the interpretation of the regularized partial correlations cannot be 

made in the same way as in traditional correlation coefficients by creating thresholds based 

on their absolute values. In other words, the most significant edges or pairwise comparisons 

are those with stronger associations while compared against the remaining model edge 

coefficients. 

In addition to estimating the psychological network, we calculated the Expected 

Influence by taking the sum of all positive and negative edge weights a node is directly 

connected to (Robinaugh et al., 2016). Simply put, variables with stronger associations with 

other variables are more central in the network and therefore more representative of the 

overall construct. Finally, the Fruchterman-Reingold algorithm was used to make the network 

visually more simple to interpret.

When networks are made up of a few nodes and edges, their interpretation tends to be 

more straightforward. However, for complex systems where many variables and associations 

make them hard to visualise and therefore understood, further analysis aimed at community 

Page 9 of 57 International Journal of Organization Theory & Behavior

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



International Journal of Organization Theory & Behavior

10

detection may help identify clusters or groups of nodes most highly connected. Overall, 

community detection algorithms seek to select clusters of variables with a significant number 

of edges among themselves and a few edges with nodes from other communities (Briganti et 

al., 2018; Hoffman et al., 2016). In an analogy between psychological networks and principal 

component analysis, clustered nodes could be interpreted as components or as enclosed 

variables that can share information in a sensible way (Constantini et al., 2015; Dalege et al., 

2017), though the applications of these two techniques in psychological research are not 

interchangeable.

For the identification of communities, we applied the walktrap algorithm (Pons and 

Latapy, 2005), which is one of the most reliable and computationally efficient algorithms for 

the identification of more extensive networks (N > 1000) as it provides better accuracies and 

smaller standard deviations (Yang et al., 2016). The walktrap approach to community 

detection is very intuitive as it starts with random walks on a network to detect the structural 

similarity between nodes and between communities. These random walks tend to get 

“trapped” into densely associated parts of the network, generating communities from 

selecting groups of nodes more strongly related to one another but with weak associations 

with other nodes (Pons and Latapy, 2005).

- Measurement invariance

Finally, a strong model for measurement invariance was fit to test whether 

organizational climate is perceived similarly across the training and testing groups. In the 

strong invariance model, both loadings and intercepts are equal across the groups, allowing 

them to compare their parameters directly. 

Results
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We organized the findings of this research into three parts. First, we tested the 

psychometric properties of the organizational climate instrument to ensure the construct 

validity of the items to be used in the network analysis. Second, we estimated two separate 

networks using the training and testing datasets to check whether the relationship patterns 

among items are similar across groups. We applied the walktrap algorithm to detect 

communities and gain further insights into the relationships among items. We then calculated 

the Expected Influence of each item to select those that are most likely to contribute to the 

whole system. Finally, we computed goodness-of-fit measures to estimate a strong invariance 

model in order to ensure the study's replicability.

Construct Validity

To investigate the psychometric properties of the organizational climate instrument, 

we applied techniques from both Classical Test Theory and Item Response Theory. As shown 

in Table 2, the dimension average scores are strongly correlated, and internal consistency 

reliability is above 0.70 for all dimensions. 

[Insert Table 2 Here]

Since the items were refined after the first scale validation study, we expected that they 

would also have acceptable psychometric properties using the current sample, as shown in 

Table 3. Accordingly, since the items and dimensions were found to have good psychometric 

properties, no items were excluded, and the final version of the instrument used for the 

estimation of the psychological networks was comprised of 43 items total.
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[Insert Table 3 Here]

Estimation of psychological networks

The networks estimated for the training, testing and complete datasets are shown in 

Figures 1, 2 and 3, respectively. We used the Fruchterman-Reingold algorithm to facilitate 

the visualization of the nodes as it does not allow them to overlap and edges have 

approximately the same length. Compared to one other, all networks show very similar 

patterns of association among nodes, with items clustered together into smaller sets more 

densely connected, which suggests the presence of communities. Hence, given the large 

number of items in the network and the difficulty to highlight the most important 

relationships, the interpretation of the networks was carried out from the detection of the 

community structure and the nodes’ Expected Influence.

[Insert Figure 1 Here]

[Insert Figure 2 Here]

[Insert Figure 3 Here]

As can be visualized in the networks above, the interpretation of complex networks is 

not straightforward due to a large number of associations among the nodes and the difficulty 

to visualize patterns of interactions. Furthermore, the studies in psychological networks have 

primarily focused, so far, on improving the technique rather than creating guidelines for their 

interpretation. Thus, we decided to combine the investigation of the communities with the 
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identification of the most central and influential items in the network to make sense of the 

results. As the Expected Influence is measured as z-scores, we selected the most central items 

above +1 (positive influence) and below – 1 (negative influence). Figure 5 shows the 

Expected Influence for all items in both training and testing datasets. As illustrated, the 

position of each item across the scale is very consistent between the datasets, which is a point 

in favor of data replicability.

[Insert Figure 4 Here]

By applying the walktrap community detection algorithm, we noticed that the same 

communities were identified in both training and testing datasets. Figure 5 shows that six 

separate communities were detected. At the top of the figure, a dense community 

encompasses items from three dimensions – Cultural Integrity, Organizational Agility and 

Responsible Leadership. These dimensions involve macro-organizational aspects perceived 

by the workers as essential to promoting a safe environment, such as having a senior 

leadership able to make sound decisions and quickly respond to internal and external 

demands. The item that has the most positive influence in the community concerns the 

organizational support to develop new and innovative ideas (Q09_D2). This item has its 

highest correlation with Q06_D2 (r=0.18), which also belongs to the same community and 

indicates how important it is for an organization to experiment with new technologies more 

often. 

Despite the positive correlation between the two items aforementioned, Q06_D2 is 

the most negatively influential node from this community, suggesting that workers 

acknowledge that organizations should be more innovative but have failed to put such 

principles into practice. In addition to the component of innovation that pervades the first 
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community, two other characteristics have significant, albeit equally negative values of 

Expected Influence. The first one regards the importance of working in a place free of 

harassment and discrimination (Q02_D1), which has its strongest correlation (r=0.14) with 

the idea that an organization should foster a climate of trust among employees (Q01_D1). 

Moreover, Q16_D3, which highlights that senior leaders should encourage information 

sharing, regardless of those being good or bad news, is the third most negatively influential 

item in this community. Q16_D3 correlates more strongly with the two other items that are 

part of this community and also measure Responsible Leadership. The strongest correlation 

occurred with item Q15_D3 (r=0.20), which states that the senior leadership is responsible 

for making sound decisions regarding the direction of the business (Q15_D3), followed by 

the positive association with item Q16_D3, whose content relates to the extent to which the 

company balances long-term objectives and short-term achievements.

The second community identified includes all items from the dimension Compelling 

Careers and two items from Thriving Individuals. The different aspects involved in these 

dimensions ultimately relate to the idea that organizations should be providers of learning 

opportunities and career development, and also be able to unleash the employee’s full 

potential. Among the most influential items from this community, three of them have a 

positive Expected Influence, with no items contributing negatively. The most central item 

was Q35_D7, which emphasizes the importance of having workers energized at work, 

followed by two items focusing on the opportunities offered to achieve career goals 

(Q32_D6) and investments made by the organization in career development (Q33_D6). The 

highest correlation (r=0.26) was between items Q35_D7 and Q31_D6, showing that feeling 

energized at work is coupled with the perception that working is a source of personal 

accomplishment. The item Q35_D7 is also more strongly correlated with two other items of 

the same dimension: item Q37_D7 (r=0.16), addressing how much employees feel 
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empowered to influence the way they do things at work, and Q36_D7 (r=0.16), which states 

the potential of an organization to tap into the full potential of its employees.

The third community gathers items from a single dimension called Equitable 

Rewards, which describes the level of employee’s satisfaction toward different elements 

ranging from fair compensation to recognition to performance appraisal. The item Q27_D5, 

which conveys the idea that employees should be recognized for their efforts to achieve their 

goals and objectives, was the most influential within the community. Its highest correlations 

occurred with two other ideas from the same dimension: Q26_D5 (r=0.29), which outlines 

the relevance of having a reward system in line with the individual performance, and 

Q25_D5 (r=0.28), which states that working for the organization can help workers achieve 

their financial goals.

The fourth community involves items primarily measured at the individual level, 

combining elements from the dimensions Engagement, Thriving Individuals and Healthy 

Work Environment. Given the number of items with high Expected Influence for the whole 

of the network, we can consider this community as the most representative of organizational 

climate. The most central item in the network is Q40_D8, which describes whether 

employees are keen on recommending their company as a great place to work. This item has 

been traditionally used in organizational climate studies since 2003 when Fred Reichheld 

developed the employee Net Promoter Score (eNPS), a single item that asks employees how 

likely they are to recommend their organization to their family and friends. This item is also 

related to traditional definitions of organizational commitment, or rather affective 

commitment. O'Reilly and Chatman (1986) described that organizational commitment 

encompasses feelings of pride and desire for affiliation, whereas Allen and Meyer (1990) 

consider that committed workers are those who are loyal, have a sense of belonging to and 

feel valued as members of their organizations. 
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The item Q40_D8 is more strongly correlated with two other items measuring 

organizational commitment, Q41_D8 (r=0.44), which outlines how proud employees are to 

work for their company, and Q42_D8 (r=0.11), in which individuals are asked whether they 

would choose to stay at their company if they were offered the same salary and benefits. 

These two items are also among the most central items in the network; however, whereas 

Q41_D8 has a positive Expected Influence, Q42_D8 lies on the negative side, showing that 

workers are potentially unhappy with the salary and benefits offered by their organizations. 

Two other items from this community are also highly influential. Whereas Q21_D4, which 

states how much employees fit in well with their organizations, have a positive influence, 

Q38_D8, which underscores how able employees are to cope with their job demands, was 

placed on the negative side. This reinforces the idea that workers consider organizational 

commitment the most positive and central aspect of organizational climate. Still, other 

elements connected to organizational commitment are more likely to influence the overall 

perception of climate negatively.

The fifth community comprises items measuring Healthy Work Environment, 

including the most negatively influential item in the network – Q18_D4. This item concerns 

the extent to which organizations have provided workers with the flexibility they need to be 

effective and productive (e.g., the ability to work from home, flexible work schedules, part-

time options). In fact, remote working was considered in both training and testing datasets as 

the most critical aspect likely to influence organizational climate. However, its negative 

influence implies that organizations are failing to implement it. That said, as companies 

permanently shift working patterns to embrace remote working due to the COVID-19 

pandemic, the Expected Influence of this item is likely to flip direction towards becoming 

more central, but on the positive side. This also suggests that working from home might 
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positively impact other elements of organizational climate such as individual and 

organizational performance, organizational agility, and organizational climate, among others.

The final community detected is comprised of three items that emphasize Responsible 

Leadership - Q12_D3, Q13_D3, Q14_D3. All items focus on what degree the workers’ 

immediate superior has been supportive of ideas, treats employees with respect and dignity, 

and provides feedback that helps to improve their performance. Even though none of these 

items is among the most influential ones, item Q13_D3, which describes the importance of 

having a line manager supportive of ideas and opinions, nears +1 and has a correlation of 

0.19 with both items Q12_D3 and Q14_D3. It is noteworthy that all these three items address 

characteristics of transformational leadership; the more workers realize that their superiors 

are concerned with their opinions, performance and wellbeing, the more they get motivated to 

give their best (Han et al., 2016; Hetland et al., 2018), which has a direct impact on 

organizational climate.

[Insert Figure 5 Here]

Measurement Invariance

The measurement invariance was the last procedure to test whether the items 

measuring organizational climate function similarly for the training and testing datasets. If so, 

we can state that the scores produced by each group can be directly compared based on the 

same latent trait, i.e. organizational climate. Moreover, demonstrating measurement 

invariance may provide a piece of supporting evidence that the results obtained in the training 

dataset did not happen by chance since similar findings were also observed in the testing 
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dataset. This increases the chances of replication in other samples and, therefore, the external 

validity of this study.

To test the measurement invariance, we opted for the strong invariance model rather 

than the configural invariance and weak invariance models since constraining both loadings 

and intercepts to be equal across datasets is a more stringent approach. The results showed 

that all the fit indices improved in the strong variance model as the CFI is 0.94, the GFI is 

0.98 and the RMSEA is 0.04. These findings, alongside those produced above, corroborate 

this study's external validity, though its replication in different cultures and contexts is highly 

recommended.

Discussion

This study investigates organizational climate as a complex system by applying 

network analysis to a deeper understanding of the different relationships established among 

its components. Unlike the factor analytic approach - the mainstream research on 

organizational climate that seeks to identify separate dimensions for construct measurement –

, this investigation provides a new framework for its interpretation based on a dynamic model 

able to account for more complex patterns of associations. The use of psychological networks 

has proved advantageous in different settings whereby there are many items involved in 

measurement and when the type of research is mainly exploratory or comparative. For 

exploratory studies, just as the current investigation, cross-sectional datasets are more 

typically utilized, whereas for comparative studies, longitudinal data is more likely to be used 

for network estimation, either between- or within-subjects. For more information on how 

these different types of networks can be applied, refer to Constantini et al. (2019).

Page 18 of 57International Journal of Organization Theory & Behavior

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



International Journal of Organization Theory & Behavior

19

When it comes to measuring work-related constructs, there is a dearth of research 

covering the application of psychological networks to the field of organizational behavior. 

Also, besides the limited number of studies conducted to date, the way psychological 

networks should be interpreted is not sufficiently clear since no guidelines have been 

introduced thus far. To overcome this limitation, we proposed in this study a combined 

approach involving centrality measure (Expected Influence) and community detection 

(walktrap algorithm) - two distinct techniques that allowed us to identify the most relevant 

nodes in the network and then determine what associations are more strongly formed with 

other items. From this combination, we learned that organizational commitment (Engagement 

dimension) was the most central element whose items from different dimensions are directly 

related to. This result places organizational commitment as an independent dimension of 

organizational climate and shows how likely it is to influence the worker’s perceptions and 

attitudes toward other dimensions of organizational climate such as well-being and 

performance. 

The association between organizational climate and organizational commitment was 

explained by Grant (2002), who pointed out that affective and normative commitment 

correlates positively with different dimensions of organizational climate such as rewards, 

conflict, warmth and support, approved practices, structure and ethical practices. However, 

no significant correlations were observed while comparing continuance commitment and 

organizational climate. The positive association between climate and commitment has also 

been reported in other studies (Bahrami et al., 2016; Berberoglu, 2018; McMurray et al., 

2004).

As the measure of organizational climate employed in the current study was designed 

having the principles of Thriving at Work as its theoretical underpinnings, the encouragement 

of positive relationships in the workplace and the opportunities to grow can enhance the 

Page 19 of 57 International Journal of Organization Theory & Behavior

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



International Journal of Organization Theory & Behavior

20

employee’s intention to stay and commitment to their organization (Wild, 2019). Moreover, it 

can positively influence other elements such as relatedness and support, which, in turn, can 

stimulate feelings of belonging and organizational identification and, ultimately, contribute to 

their sense of purpose and meaning through work (Madden et al., 2015). These different 

terms such as involvement, identification and feeling of belonging have long been used 

interchangeably to express organizational commitment (Brown, 1969; Lee, 1971; Mowday et 

al., 1979; Riketta, 2005; Harris and Cameron, 2005; Lodahl and Kejner, 1965; Morrow, 

1983) and show a direct and fundamental connection between the positive aspects that 

compose thriving at work and organizational commitment.

Limitations and future research

This study contributes to advance knowledge on how to interpret organizational 

climate as a complex system by introducing a new technique to the field of organizational 

behavior – psychological networks. Notwithstanding, a few limitations, which are also 

opportunities for future research, should be considered. First of all, studies in the field have 

attested to the possibility of investigating the phenomenon from four (Campbell et al., 1970) 

to over 80 dimensions (Koys and DeCottis, 1991). As a result, since several dimensions have 

been produced to investigate organizational climate, there is no consensus on the quality and 

number of dimensions that should be considered to measure such a vast and multifaceted 

construct. Built on the Thriving at Work perspective, eight dimensions were devised to cover 

a wide range of characteristics that distinguish organizational climate, including those related 

to Industry 4.0 (Coetzee, 2019). However, one may argue that a few dimensions, namely 

social responsibility, diversity and inclusion, or even more items describing work-life 

balance, could expand the depth and breadth of the instrument and potentially trigger new 
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associations that might eventually impose a new logic to the comprehension of climate as a 

system. Future studies combining the dimensions investigated in this study with other 

dimensions are therefore highly recommended for an even more comprehensive 

investigation.

The second limitation concerns the design of the current research. As this study is 

exploratory rather than confirmatory, no hypotheses were tested to investigate organizational 

climate. Accordingly, as an undirected network was modeled among the items, it is not 

possible to identify the edges’ direction. Nevertheless, based on the results of this 

investigation, future studies can be conducted to explore further some of the relationships 

encountered between variables and dimensions. Confirmatory studies with the application of 

directed networks could also be carried out to propose complex models that are hard to test 

using traditional moderation/mediation studies.

The lack of guidelines for interpreting a psychological network alongside the plethora 

of models and techniques that can be employed to design a network adds complexity to its 

application among researchers and practitioners, which can also be regarded as an important 

limitation. Different model configurations and choice of alternative centrality measures may 

lead to different results and hinder the prospect of a parsimonious and unambiguous model.

Finally, since the datasets used for this investigation date back to 2018 and 2019, 

changes in the shared perception of organizational climate are likely to occur after the 

COVID -19 pandemic. As discussed above, the attitudes toward the level of flexibility 

provided by organizations were hitherto quite negative, but with the compulsory, growing 

adoption of remote working, the centrality of such a crucial aspect can see a step change 

toward becoming more positively oriented. As such, a time series analysis comparing the data 

before and after the COVID-19 pandemic and in tandem with psychological networks could 
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provide significant insights into the ontological debate regarding the concept and 

dimensionality of organizational climate in the coming years.

Conclusions

Organizational climate is one of the most dynamic and largely explored constructs in 

organizational behavior as it encompasses many variables and interactions among them. The 

mainstream perspective used to investigate its dimensionality is based on a factor analytic 

approach, which considers climate as a construct comprised of multiple dimensions, each 

contributing an important part of the whole construct. Despite its relevance to developing and 

validating psychometric instruments, the factor analytic approach is limited in modelling 

complex relationships among variables and dimensions. The application of psychological 

networks to the field of organizational behavior can help overcome this limitation and 

provide further insights into the investigation of constructs as complex systems. 

Our research findings show that organizational commitment is the principal 

dimension more likely to influence other elements of organizational climate. Macro-

organizational aspects relating to integrity, agility and leadership are also in prominent 

positions regarding climate as a whole, followed by the perception that organizations should 

invest in career development and equitable rewards. These findings imply that any 

intervention or development of policies to create healthy organizations under the perspective 

of Thriving at Work should start by focusing on increasing the employee’s feeling of 

belonging and identification with their organization, which has also been considered as an 

essential element to promote their performance, retention and wellbeing in previous studies.

Besides its contributions to the organizational behaviour literature, practitioners 

would greatly benefit from using psychological networks to investigate organizational 

climate. Their implementation allows HR departments to identify which attributes are most 

Page 22 of 57International Journal of Organization Theory & Behavior

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



International Journal of Organization Theory & Behavior

23

central within the organizational context and what relationships formed between variables are 

most likely to impact the employees’ perceptions toward different factors that constitute the 

organizational climate. At the macro-level, psychological networks can help organizations 

shape strategies and change processes focused on critical relations and key indicators 

identified.
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Table 1. 

Dimensions of organizational climate investigated in the current study 

Dimensions Descriptors

Cultural Integrity: 

culture of trust 

(Lapan, 

Quartaroli & 

Riemer, 2012), 

including the 

perception of a 

safe environment, 

diversity and 

inclusion and 

mutual respect 

among 

employees.  

Climate of trust (Q01_D1), safe environment (Q02_D1), social 

responsibility (Q03_D1), diversity and inclusion (Q04_D1),  and ethical 

environment (Q05_D1)

Organizational 

Agility: the 

capability to 

innovate, adopt 

new technologies, 

and make timely, 

effective, 

Digital mindset (Q06_D2), collaboration (Q07_D2), adaptability 

(Q08_D2), innovation (Q09_D2), customer benefit (Q10_D2) and speed of 

decision making (Q11_D2)
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sustained 

organizational 

change (Worley, 

Williams & 

Lawler III, 2014).

Responsible 

Leadership: 

social-relational 

and ethical 

phenomenon, 

which occurs in 

social processes 

of interaction 

(Maak & Pless, 

2006).

Coaching (Q12_D3), listening (Q13_D3), respect and dignity (Q14_D3), 

decision making (Q15_D3), upward feedback (Q16_D3) and balanced 

objectives (Q17_D3)

Healthy Work 

Environment: 

health promotion, 

wellbeing at work 

and psychological 

safety.

Flexibility (Q18_D4), psychological safety (Q19_D4), balance (Q20_D4), 

belonging (Q21_D4) and health and wellness (Q22_D4)

Equitable 

Rewards: 

Extrinsic rewards 

that drive 

Fair pay/equity (Q23_D5), competitive package (Q24_D5), performance 

management (Q25_D5), reward for performance (Q63_D5), exceeding 

expectations (Q27_D5) and financial wellbeing (Q28_D5)
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employee morale 

(Datta, 2012).

Compelling 

Careers: career 

paths and 

opportunities to 

assist employees 

in their career 

progression.

Career paths (Q29_D6), learning (Q30_D6), meaningful work (Q31_D6), 

career goals (Q32_D6), personalized careers (Q33_D6) and fair 

opportunity to advance (Q34_D6)

Thriving 

Individuals: 

positive feeling 

of having energy 

available, 

reflecting feelings 

of aliveness 

(Spreitzer et al, 

2005).

Energized (Q35_D7), full potential (Q36_D7), empowered to contribute 

(Q37_D7), wellness (Q38_D7), whole self (Q39_D7)

Engagement: the 

employing or 

expressing of 

oneself 

physically, 

cognitively, and 

emotionally 

Advocacy (Q40_D8), pride (Q41_D8), commitment (Q42_D8) and 

motivation (Q43_D8)
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during work role 

performances 

(Kahn, 1990).
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Table 2. 

Inter-scale correlations and internal consistency reliability (Cronbach's alpha coefficients, on the diagonal bold)

Cultural 

Integrity

Organizational 

Agility

Responsible 

Leadership

Healthy 

Work 

Environment

Equitable 

Rewards

Compelling 

Careers

Thriving 

Individuals

Engagement

Cultural 

Integrity

0.79

Organization

al Agility

0.72*** 0.82

Responsible 

Leadership

0.71*** 0.73*** 0.82

Healthy 

Work 

Environment

0.67*** 0.66*** 0.68*** 0.77

Equitable 

Rewards

0.62*** 0.63*** 0.67*** 0.68*** 0.89
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Compelling 

Careers

0.65*** 0.66*** 0.68*** 0.69*** 0.78*** 0.91

Thriving 

Individuals

0.67*** 0.65*** 0.67*** 0.72*** 0.69*** 0.80*** 0.84

Engagement 0.64*** 0.62*** 0.62*** 0.66*** 0.66*** 0.73*** 0.76*** 0.86

Note: *p < .05. **p < .01. ***p < .001
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Table 3.

Psychometric properties for the organizational climate instrument

Item Loadings a ritc Alpha 𝐗 SD

Q01_D1 0.78 2.11 0.60 0.74 4.08 0.92

Q02_D1 0.71 1.70 0.53 0.77 4.15 0.99

Q03_D1 0.77 2.03 0.58 0.75 4.22 0.81

Q04_D1 0.76 2.00 0.59 0.75 4.00 0.93

Cultural Integrity

Q05_D1 0.73 1.84 0.57 0.75 4.15 0.90

Q06_D2 0.72 1.77 0.56 0.80 4.21 0.88

Q07_D2 0.70 1.68 0.54 0.80 4.17 0.82

Q08_D2 0.81 2.31 0.64 0.78 4.18 0.81

Q09_D2 0.84 2.67 0.68 0.77 4.16 0.87

Q10_D2 0.76 1.99 0.59 0.79 4.24 0.81

Organizational Agility

Q11_D2 0.68 1.57 0.55 0.81 3.61 1.09

Q12_D3 0.86 2.86 0.64 0.78 4.01 1.05

Q13_D3 0.90 3.46 0.66 0.78 4.11 0.95

Q14_D3 0.85 2.76 0.59 0.80 4.39 0.76

Q15_D3 0.64 1.41 0.58 0.80 4.12 0.92

Q16_D3 0.58 1.21 0.53 0.81 3.86 1.10

Responsible Leadership

Q17_D3 0.62 1.33 0.55 0.80 3.94 0.97

Q18_D4 0.56 1.14 0.48 0.78 3.61 1.40

Q19_D4 0.70 1.68 0.58 0.72 3.55 1.17

Q20_D4 0.81 2.32 0.59 0.72 4.02 0.91

Healthy Work Environment

Q21_D4 0.82 2.39 0.58 0.73 4.34 0.77
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Q22_D4 0.81 2.37 0.61 0.71 4.05 0.96

Q23_D5 0.82 2.44 0.72 0.87 3.56 1.19

Q24_D5 0.77 2.05 0.67 0.88 3.83 1.09

Q25_D5 0.84 2.67 0.71 0.87 3.78 1.06

Q26_D5 0.84 2.60 0.72 0.87 3.62 1.22

Q27_D5 0.88 3.09 0.75 0.86 3.77 1.09

Equitable Rewards

Q28_D5 0.80 2.29 0.68 0.87 4.00 0.96

Q29_D6 0.83 2.57 0.71 0.90 3.94 1.00

Q30_D6 0.87 2.95 0.75 0.89 3.98 0.99

Q31_D6 0.80 2.30 0.67 0.90 4.04 0.92

Q32_D6 0.90 3.55 0.80 0.88 3.94 1.03

Q33_D6 0.91 3.61 0.80 0.88 3.90 0.99

Compelling Careers

Q34_D6 0.85 2.72 0.74 0.89 3.93 1.02

Q35_D7 0.87 3.06 0.72 0.79 3.97 0.95

Q36_D7 0.85 2.75 0.69 0.80 4.02 0.99

Q37_D7 0.89 3.30 0.73 0.79 4.05 0.87

Q38_D7 0.70 1.68 0.54 0.84 4.12 0.80

Thriving Individuals

Q39_D7 0.73 1.80 0.58 0.83 4.11 0.86

Q40_D8 0.92 3.91 0.75 0.82 4.43 0.74

Q41_D8 0.95 4.97 0.78 0.81 4.45 0.73

Q42_D8 0.80 2.24 0.68 0.85 4.22 0.96

Engagement

Q43_D8 0.82 2.43 0.69 0.84 4.24 0.86

Note: Loadings – Factor loadings; a = IRT discrimination parameter; ritc: corrected item-total 

correlation; Alpha = Cronbach’s alpha if item deleted.
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Figure 1. 

Organizational climate network estimated for the training dataset.

Q01_D1: climate of trust
Q02_D1: safe environment
Q03_D1: social responsibility 
Q04_D1: diversity and inclusion  
Q05_D1: ethical environment
Q06_D2: digital mindset 
Q07_D2: collaboration
Q08_D2: adaptability 
Q09_D2: innovation 
Q10_D2: customer benefit
Q11_D2: speed of decision making
Q12_D3: coaching
Q13_D3: listening
Q14_D3: respect and dignity
Q15_D3: decision making
Q16_D3: upward feedback
Q17_D3: balanced objectives

Q18_D4: flexibility
Q19_D4: psychological safety
Q20_D4: balance
Q21_D4: belonging
Q22_D4: health and wellness
Q23_D5: fair pay/equity
Q24_D5: competitive package
Q25_D5: performance 
management
Q63_D5: reward for performance
Q27_D5: exceeding expectations
Q28_D5: financial wellbeing
Q29_D6: career paths
Q30_D6: learning
Q31_D6: meaningful work
Q32_D6: career goals
Q33_D6: personalized careers
Q34_D6: fair opportunity to 
advance

Q35_D7: energized
Q36_D7: full potential
Q37_D7: empowered to contribute
Q38_D7:wellness
Q39_D7: whole self
Q40_D8: advocacy
Q41_D8: pride
Q42_D8: comitment
Q43_D8: motivation
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Figure 2. 

Organizational climate network estimated for the testing dataset.
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Q01_D1: climate of trust
Q02_D1: safe environment
Q03_D1: social responsibility 
Q04_D1: diversity and inclusion  
Q05_D1: ethical environment
Q06_D2: digital mindset 
Q07_D2: collaboration
Q08_D2: adaptability 
Q09_D2: innovation 
Q10_D2: customer benefit
Q11_D2: speed of decision making
Q12_D3: coaching
Q13_D3: listening
Q14_D3: respect and dignity
Q15_D3: decision making
Q16_D3: upward feedback
Q17_D3: balanced objectives

Q18_D4: flexibility
Q19_D4: psychological safety
Q20_D4: balance
Q21_D4: belonging
Q22_D4: health and wellness
Q23_D5: fair pay/equity
Q24_D5: competitive package
Q25_D5: performance 
management
Q63_D5: reward for performance
Q27_D5: exceeding expectations
Q28_D5: financial wellbeing
Q29_D6: career paths
Q30_D6: learning
Q31_D6: meaningful work
Q32_D6: career goals
Q33_D6: personalized careers
Q34_D6: fair opportunity to 
advance

Q35_D7: energized
Q36_D7: full potential
Q37_D7: empowered to contribute
Q38_D7:wellness
Q39_D7: whole self
Q40_D8: advocacy
Q41_D8: pride
Q42_D8: comitment
Q43_D8: motivation

Figure 3. 

Organizational climate network estimated for the complete dataset.
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Figure 4. 

Expected Influence of the items in the organizational climate network for both training and 

testing datasets.
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Figure 5. 
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Network community detected for training, testing and complete datasets.

Q01: climate of trust
Q02: safe environment
Q03: social responsibility 
Q04: diversity and inclusion  
Q05: ethical environment
Q06: digital mindset 
Q07: collaboration
Q08: adaptability 
Q09: innovation 
Q10: customer benefit
Q11: speed of decision making
Q12: coaching
Q13: listening
Q14: respect and dignity
Q15: decision making
Q16: upward feedback
Q17: balanced objectives

Q18: flexibility
Q19: psychological safety
Q20: balance
Q21: belonging
Q22: health and wellness
Q23: fair pay/equity
Q24: competitive package
Q25: performance management
Q63: reward for performance
Q27: exceeding expectations
Q28: financial wellbeing
Q29: career paths
Q30: learning
Q31: meaningful work
Q32: career goals
Q33: personalized careers
Q34: fair opportunity to advance

Q35: energized
Q36: full potential
Q37: empowered to contribute
Q38:wellness
Q39: whole self
Q40: advocacy
Q41: pride
Q42: comitment
Q43: motivation
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Measuring organizational climate via psychological networks analysis

Supplementary materials

This section intends to provide an introduction to psychological networks and make 

available the R syntax used for the data analyses carried out in this study.

A network approach to organizational behavior

The amount of research investigating psychological networks has substantially grown 

over the last decade, despite mainly being applied to the fields of psychiatry, clinical 

psychology and personality. Psychological networks are mutually reinforcing elements 

connected by associations (Marsman et al., 2018; van der Maas et al., 2006) to better explain 

how complex interactions among different psychological variables occur (Epskamp et al., 

2018). As psychological networks do not model the dependencies among the observable 

variables (Borsboom, 2008), their design differs from latent causal models, such as 

unidimensional item response theory and structural equation modelling. Based on a common 

cause framework, while latent causal models investigate organizational climate by analyzing 

each dimension separately, psychological networks explore the interactions between them as 

a complex system.

A psychological network comprises two essential elements: nodes, represented by 

observable variables or test items, and edges, the associations formed among them. From a 

statistical perspective, whereas nodes are the main effects, edges are the pairwise interactions 

(Marsman et al., 2018). When applied to research in organizational behavior, psychological 

networks not only explore how different variables influence one another, but are also able to 

underline which ones are the most central for explaining the construct under investigation. 

Page 48 of 57International Journal of Organization Theory & Behavior

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



International Journal of Organization Theory & Behavior

2

Although the majority of the studies employing psychological networks follow a 

nonexperimental design, potential causal structures in a pathway may be identified. For 

instance, workers might not rely on their leaders, which can, in turn, affect their 

organizational commitment and therefore reduce the team performance. This causal structure 

indicates that we could predict team performance by knowing the attitudes towards the 

leadership that could lead a worker to demonstrate a poor performance with their group. 

However, we can also predict team performance from organizational commitment, making 

the knowledge on the attitudes towards leadership no longer necessary to predict team 

performance. As a result, the correlation estimated between leadership and team performance 

is tested to be zero, making these two variables conditionally independent of each other. This 

property will be generalized to all edges of a network, which will be calculated using partial 

correlation coefficients when data is assumed to be continuous or ordinal. Partial correlation 

networks are a subclass of undirected networks called Markov random fields in which edges 

connect nodes by solid lines with no arrows, showing that the edge (x, y) is identical to the 

edge (y, x). 

To illustrate an application of network analysis to a study in organizational behavior, 

we selected a data set comprised of 238 workers who responded to eleven items. Seven items 

were chosen from the ISA Engagement Scale (Soane et al., 2012), and four items measuring 

the transparency dimension were selected from the Authentic Leadership Questionnaire 

(Walumbwa et al., 2008). The items are listed in Table 1.

[Insert Table 1 Here]

Figure 1 shows the graphical representation of a psychological network with the 

eleven items listed in Table 2. The thickness of the edges represents the strengh of the 
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association between two nodes, controlled for by all other variables through partial 

correlation (Epskamp et al., 2018). The thicker an edge (solid line) is, the strongest the 

association between two nodes (circles). Blue edges represent positive associations, whereas 

red edges amount to negative associations. 

The network visualization shows that feeling positive about the work (ENG01) is 

strongly related to sharing the same work values as other colleagues (ENG02), which in turn 

can motivate leaders to seek others’ opinions before making up their minds (TRANSP03). As 

such, rather than test a few independent comparisons between the items of these two 

dimensions via regression models, a psychological network would assume that leadership 

develops from the complex interaction among all variables under measurement. It follows 

that the more variables a construct has, the greater the chance of identifying significant 

relations among them, making the application of psychological networks to the investigation 

of organizational climate an important methodological advance.

[Insert Figure 1 Here]

The last step involved in the estimation of psychological networks concerns the 

predictability of the nodes, or rather how influential they are in a network. This can be 

assessed via three centrality indices (Constantini et al., 2015; Newman, 2010; Opsahl et al., 

2010): a) Strength, which shows how well a node is directly connected to other nodes, b) 

Closeness, which illustrate how well a node is indirectly connected to other nodes, and c) 

Betweenness, which quantifies the number of times a node acts as a bridge along the shortest 

path between two other nodes (Epskamp et al., 2018). Notwithstanding the wide use of these 

measures in network analysis, their computation does not distinguish between positive and 

negative edges, rendering them unsuitable for identifying the most relevant nodes in networks 
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where both positive and negative associations are crucial to understanding the system of 

relationships as a whole. In order to address this limitation, Robinaugh et al. (2016) proposed 

an index called Expected Influence (EI) that accounts for the presence of negative edges. If a 

network has only positive edges, EI and Strength indices will provide the same results, but in 

the presence of negative edges, the EI index will be decreased, whereas the Strength will 

increase by considering the absolute values of all edges. 

Figure 2 shows the Expected Influence for the network above relating the items of 

engagement and leadership transparency. The interpretation is quite straightforward: the 

highest an index is positioned on the right-hand side, the greater the positive influence of a 

node, with the leftmost values representing the most negative influential nodes. Centrality 

measures, including Expected Influence, are shown as standardized z-scores in most of the 

statistical packages to provide interpretability. As shown in Figure 1, sharing the same work 

values as other colleagues (ENG02) is the variable most likely to positively influence the 

network, whereas openly sharing feelings with others (TRANSP4) may negatively impact the 

network, if not taken into account. For cross-sectional network models using small sample 

sizes, Epskamp et al. (2017) recommend calculating the stability of centrality indices and the 

accuracy of edge-weights. However, as this investigation uses a large data set, these estimates 

would typically produce non-significant differences between the observed and expected 

values. More information on how to calculate these measures can be found in Menezes et al. 

(2019).

[Insert Figure 2 Here]

In psychological networks, the magnitude of the relationship between two variables is 

a parameter estimated from data. One of the most popular techniques for estimating network 
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models based on continuous or ordinal data is the Gaussian Graphical Model, a pairwise 

Markov random field (PMRF) that calculates the partial correlation coefficient for the edges 

by conditioning on all other variables in the network. In order to enhance the prediction 

accuracy, interpretability and generalizability, a regularization technique called LASSO (least 

absolute shrinkage and selection operator) is further adopted, mainly when small samples are 

used (Epskamp et al., 2017). By using LASSO, the usual sum of squared errors is minimized 

due to a penalty that bound the total sum of the absolute values of the edges. As a result, 

some edge estimates are reduced to zero, while only a subset of covariates is selected in the 

final model. This type of network is called sparse, opposed to a dense network where each 

node is linked to every node in the network. The final step in the estimation process is to 

choose a tuning parameter to control the amount of shrinkage and finally perform the model 

selection. The Extended Bayesian Information Criterion (EBIC; Chen and Chen, 2008), an 

extension of the Bayes Information Criteria, has been the algorithm used for model selection 

since it has worked well with the estimation of psychological networks based on polytomous 

data (GGM) and a large number of covariates.

Psychological networks as a research technique are still in its infancy, but it 

represents an invaluable tool to gain insights into associations among various organizational 

variables. Furthermore, it can be used as an exploratory approach to formulate research 

hypotheses and design confirmatory studies after identifying the most relevant connections 

observed in a network. 
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Table 1. 

Items of ISA Engagement Scale and Authentic Leadership Questionnaire’s transparency 

dimension.

ISA Engagement Scale Authentic Leadership Questionnaire
(Transparency dimension)

ENG01 - I feel positive about my work. TRANSP1 - I let others know who I truly 
am as a person.

ENG02- I share the same work values as my 
colleagues. TRANSP2 - I admit my mistakes to others.

ENG03- I concentrate on my work.
TRANSP3- I seek others’ opinions before 
making up my own mind.

ENG04 - I pay a lot of attention to my work.
TRANSP4 - I openly share my feelings with 
others

ENG05 - I share the same work goals as my 
colleagues.
ENG06 – I focus hard on my work.

ENG07 - I feel energetic in my work.
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Figure 1.

A graphical representation of a psychological network showing relations among items 

measuring engagement and transparency.
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Figure 2. 

Expected Influence of the items measuring engagement and transparency based on the 

estimation of a psychological network.
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