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Abstract: In organizational psychology research, one of the biggest challenges is understanding the underlying mechanisms that motivate employees, individually or in groups, and how these factors can help to promote quality of life and work satisfaction. In recent decades, one construct has gained prominence in research, being associated with significant personal and work-related variables: work engagement. The present research aims to provide psychometric evidence for the Utrecht Work Engagement Scale (UWES) in Brazil, through one study (N=525). Data was analyzed through a range of robust methods (e.g., Confirmatory factor analysis, Item Response Theory). Results showed a good fit for both the three-factor and unidimensional structure of the UWES in Brazil. The measure also presented good internal consistency, and its items showed great discrimination, difficulty, and information levels. Our findings reassure the quality of the measure, allowing us to reliably apply it for either research purposes or within an organization. 
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Resumo: Na pesquisa em psicologia organizacional, um dos maiores desafios é entender os mecanismos subjacentes que motivam os funcionários, individualmente ou em grupos, e como esses fatores podem ajudar a promover a qualidade de vida e a satisfação no trabalho. Nas últimas décadas, um construto ganhou destaque na pesquisa, sendo associado significativamente a variáveis ​​pessoais e relacionadas ao trabalho: o engajamento no trabalho. A presente pesquisa tem como objetivo fornecer evidências psicométricas para a Utrecht Work Engagement Scale (UWES) no Brasil, por meio de um estudo (N = 525). Os dados foram analisados ​​por meio de uma variedade de métodos robustos (e.g., análise fatorial confirmatória, teoria de resposta ao item). Os resultados mostraram um bom ajuste para a estrutura de três fatores e unidimensional do UWES no Brasil. A medida também apresentou boa consistência interna e seus itens apresentaram grande discriminação, dificuldade e níveis de informação. Nossos resultados reafirmam a qualidade da medida, permitindo-nos aplicá-la de forma confiável para fins de pesquisa ou dentro de uma organização.
Palavras-chave: Engajamento no Trabalho; Psicometria; Validação; Medida.
Introduction
In organizational psychology research, one of the biggest challenges is understanding the underlying mechanisms that motivate employees, individually or in groups, and how these factors can help to promote quality of life and work satisfaction (Zanelli et al., 2014). It is notorious that work is essential in people’s lives and, as such, can cause different states of well-being or physical and psychological changes, especially when the employee experiences daily pressures at work. One construct has gained prominence in research in recent decades (Schaufeli & Bakker, 2010): work engagement. The construct is “a positive, fulfilling, work-related state of mind, that is characterized by vigor, dedication, and absorption” (Schaufeli et al., 2002, p. 74). It presents significant associations to a variety of variables, both job and personal related, such as the increase of job satisfaction (Lu et al., 2016), organizational commitment (Hakanen et al., 2008), and workaholism, job performance, and well-being (Akihito Shimazu et al., 2015). Therefore, knowing the relevance of the variable to better understand the underlying mechanisms that lead people to present a higher motivation at work, the present research aimed to provide psychometric evidence for the Utrecht Work Engagement Scale (UWES; Schaufeli et al., 2002) in Brazil.
Work Engagement
Kahn (1990) was the first researcher to study work engagement. He defined it as the effort workers have at their job, expressing themselves physically, cognitively, and emotionally during their daily journey, promoting connections with the job and other employees. However, Kahn did not propose assessing the concept (Schaufeli et al., 2002). As a result, two alternative approaches to work engagement have emerged, starting the first studies for its operationalization (Schaufeli & Bakker, 2010): The first approach characterizes work engagement by energy, involvement, and efficacy, as opposed to the dimensions found in Maslach’s Burnout Inventory (MBI; Maslach & Leiter, 1997). The authors highlight the relations between the constructs since engagement acts as the positive pole for well-being in the workplace. At the same time, burnout represents the negative pole, thus understood as extremes of a continuum. The second approach does not consider the two constructs as opposites since an employee who is not in a burnout state is not necessarily engaged in his work (Schaufeli & Bakker, 2010). Instead, the authors consider the constructs as distinct, that is, as two psychological states that must be assessed independently. This way of analyzing them enables their observations simultaneously in research, rather than reduced to a paradox. Although independent, the engagement and burnout constructs are expected to be negatively correlated. As a result of this second approach, Schaufeli et al. (2002) proposed the Utrecht Work Engagement Scale.
Utrecht Work Engagement Scale
Schaufeli et al. (2002) developed the UWES, consisting of 17 items that represent three dimensions of work engagement: (1) Vigor, characterized by high levels of energy and mental resilience while in the workplace, with the worker showing a willingness to invest in activities, even at times of difficulty; (2) Dedication, referring to a sense of significance, enthusiasm, inspiration, pride and challenge; and (3) Absorption, characterizing a deep concentration and involvement with work, where the individual has difficulty detaching from it. Further, a short (9 items; Schaufeli et al., 2006) and an ultra-short (3 items; Schaufeli et al., 2019) versions were proposed. The short version had nine items equally disposed among its three factors, whereas the ultra-short version was composed of one item per factor.
UWES is the most widely used measure of work engagement, available in over 20 languages (Schaufeli & Bakker, 2010). Evidence of factorial validity and reliability can be observed in different contexts (e.g., Norway, Germany, South Africa; Schaufeli, 2012; Schaufeli & Bakker, 2010), and with different types of professionals (e.g., physicists, farmers, military; Schaufeli et al., 2002; Simbula et al., 2013). In these studies, the possibility of using the UWES as a single factor was also observed, with all items in a general component of work engagement. These results were adequate and made possible an alternative application of the construct. Its most significant association is with the Maslach Burnout Inventory, where the UWES presents negative and statistically significant correlations, as in the results found by Schaufeli et al. (2002).

UWES in Brazil

In Brazil, it was only recently proposed a psychometric validation of the UWES (Vazquez et al., 2015). The authors tested whether the 17-item structure of the UWES would be suitable for the context, considering a sample of 1167 workers. Their results showed a good model fit, with good internal consistency levels (Cronbach’s alpha > .70; Kline, 2013), with a preference for their unifactorial solution. Besides presenting robust statistical analyses in their research (e.g., Exploratory Factor Analysis, Confirmatory Factor Analysis), Vazquez et al. (2015) did not assess the psychometric parameters of the items individually through item response theory. 

This validation opened the doors for developing studies assessing the role of work engagement in organizations in Brazil. For instance, Dalanhol et al. (2017) evaluated the associations between work engagement with mental health and personality, considering a sample of 82 judiciary workers. They found that mental health problems were significant predictors of engagement. Also, the construct was associated with minor psychiatric disorders. In another research, Oliveira and Rocha (2017) found that work engagement is significantly influenced by individual differences (e.g., self-core evaluations, human resource practices, leader-member quality). That is, some work strategies can privilege employees to be more positive and engaged in their work. 
The Present Research
Despite the growing interest in studying work engagement in Brazil over the past decades, the number of studies in the context is still embryonic, especially considering the focus that Positive Psychology has gained in psychological science. Moreover, research shows that work engagement can vary between cultures (Hu et al., 2014; Shimazu et al., 2010). In Brazil, many aspects of private and public companies can influence work engagement. For instance, public organizations present a precarious structure, lack of resources, and outsourcing services (Antunes & Druck, 2015; Druck, 2016). On the other hand, the private sector faces instabilities, especially due to the recent law changes, resulting in reduced wages and high turnover (Lopes et al., 2020). Therefore, further evidence on how robust and psychometrically sound the UWES is in Brazil might help assure its suitability to measure work engagement in the country, contributing to the psychological literature. Also, as psychological findings can be different within and across countries (e.g., Hanel et al., 2018; Henrich et al., 2010), replications are necessary to test the psychometric properties of the UWES in non-Western countries, such as Brazil. 
Therefore, considering a sample of 525 workers, the present research aims to provide robust psychometric evidence for the UWES, through a range of powerful methods (e.g., Confirmatory Factor Analysis, Item Response Theory). We also provide evidence of convergent validity, assessing the associations between work engagement, workaholism, and work-related variables (e.g., satisfaction with their job, work conditions, work capacity).
Method
Participants and Procedure
Participants were 525 workers (e.g., teachers, civil servants, physiotherapists, psychologists) with a mean age of 36.62 (SD = 10.91), mostly women (69.3%) and from public organizations (55%). Data collection occurred in two ways: (1) on the organizations, with prior authorization; and (2) through Internet, where research was advertised through social networks (e.g., Facebook). All measures used are self-applicable, with instructions on responding to them. All ethical procedures were respected and informed to the participants.

Measure
Utrecht Work Engagement Scale. Developed by Schaufeli et al. (2002), the measure is composed of 17 items and can be used in a single factor, representing a general component of engagement, or through three dimensions: Vigor (6 items; e.g., At my work, I feel bursting with energy), Dedication (5 items; e.g., My job inspires me), and Absorption (6 items; e.g., time flies when I’m working). Workers answer how often they experience different situations using a 7-point scale (0 = Never; 6 = Every day).
Dutch Workaholism Scale. Adapted to Brazil by Vazquez et al. (2018). The measure comprises 10 items equally divided into two factors: working excessively (e.g., I seem to be in a hurry and racing against the clock) and working compulsively (e.g., I often feel that there’s something inside me that drives me to work hard). Workers answer how often they experience these situations using a 4-point scale (1 = [Almost] Never; 4 = [Almost] Always).
Moreover, to assess how the UWES relates to other variables, we asked participants to rate their work capacity, work conditions, and satisfaction with their job, using a scale from 0 to 10. Also, they were asked how they would rate their health compared to someone of a similar age, using a five-point scale (1 = Much worse; 5 = Much better).

Data Analysis

To assess the data, we used R (R Development Core Team, 2015) and JASP (https://jasp-stats.org/). In R, we performed multiple Confirmatory Factor Analysis (CFA) through the lavaan package (Rosseel, 2012), and the weighted least square mean (WLSM) estimator. We considered the following indices to assess model fit (Hair et al., 2015; Tabachnick & Fidell, 2013): Comparative fit index (CFI) and Tucker–Lewis index (TLI), which need to present values between .90 and .95 to present acceptable model fit, whereas values over .95 indicate good fit; and Root mean square error of approximation (RMSEA), preferably lower than .08. Moreover, using Item Response Theory (MIRT package; Chalmers, 2012), we assessed items’ parameters (i.e., discrimination, difficulty, information). As the answer scale of the UWES has more than two answer categories, we used the graded response model within the IRT analysis (Samejima, 1968). Finally, we used the free open-source software JASP (https://jasp-stats.org/) to assess factor and measure reliability (Cronbach’s alpha and McDonald’s omega) and convergent validity.
Results
Confirmatory Factor Analysis and Reliabilities

First, CFAs were performed to assess the model fit for the three-factor and unidimensional structures of the UWES. Both models showed good fit, with fairly  similar results: Three-factor, CFI = .96, TLI = .95, RMSEA = .066 (90% .052-.079); unidimensional, CFI = .96, TLI = .95, RMSEA = .066 (90% .053-.080). Lambdas varied from .37 (Item 16) and .87 (Item 07) for the three-factor model. For the unidimensional model, lambdas varied from .36 (Item 15) and .80 (Item 11). All factorial weights were statistically different from zero (λ ≠ 0; z > 1.96, p < .05).

Reliabilities were assessed with McDonald's Omega and Cronbach's alpha. Results were good for all three factors (ω and α > .70; Kline, 2013): vigor (ω = .81; α = .92), dedication (ω and α = .84), and absorption (ω = .76; α = .75). The full measure also showed good internal consistency (ω and α = .92).
Item Response Theory

Moreover, using Item Response Theory, we assessed items’ discrimination, difficulty, and information for the UWES-17. Table 1 shows the discrimination and difficulty levels. Discrimination represents how well an item can differentiate individuals with various levels on the latent trait. In other words, if these items are useful to distinct people with different engagement levels. We followed Baker’s (2001) discrimination classification to interpret our findings. Results showed that 10 items were "very highly" discriminative (a > 1.7), 1 "highly" discriminative (a between 1.35 and 1.69), and 6 "moderately" (a between 0.65 and 1.34). 

Furthermore, difficulty levels show an individual’s need to endorse work engagement to select the next higher category in the answer scale. In other words, it indicates whether an item is too easy or too difficult for the participants. An item generically written might be seen as too easy, making most participants agree with it. At the same time, an item that is too specific and with lots of information might be only fully endorsed by participants with a high level of work engagement. With this in mind, items are recommended to be neither too easy nor too difficult (e.g., means across b’s should be between 0 and |1.5|; Rauthmann, 2013). For the UWES, seven items were slightly over this recommendation level.

[TABLE 1 ABOUT HERE]

Furthermore, we assessed the Item Information Curves (ICC, Figures 1), and Test Information Curves (TIC, Figure 2). The ICC indicates how much information an item shares with its respective factor (Castro et al., 2010), while the TIC represents the full information of all items together. Higher levels of I(θ) indicate that an item is more informative, resulting in a more reliable measure (Cappelleri et al., 2014). Some items contributed with little information (see “flat shape”) to their factors (e.g., Item 15, Item 16). These items also showed low discrimination in the previous analysis. Overall, most of the items presented considerable information for their factors. For the test information curve, results suggest a reasonable spread of discrimination across work engagement. 

[FIGURES 1 AND 2 ABOUT HERE]
Convergent Validity


Finally, to assess the convergent validity of the UWES, we correlated its three factors with workaholism and several work-related items (health, work capacity, work conditions, and satisfaction with work). As shown in Table 2, we found significant positive associations for all UWES factors. The strongest associations were happened between UWES factors and satisfaction with work, whereas the weakest significant correlations were with the compulsive factor of workaholism.
[TABLE 2 ABOUT HERE]

General Discussion
The Utrecht Work Engagement Scale is the most used measure to assess work engagement, being applied worldwide (e.g., Germany, Finland, Norway, Canada, Australia). The construct is significantly related to a range of important personal and work-related variables, such as job satisfaction (Lu et al., 2016), and job performance and well-being (Akihito Shimazu et al., 2015).  Knowing its importance and the benefits of providing a more in-depth assessment of the psychometric features of the measure, the present research aimed to assess the structure and item parameters of the UWES in the Brazilian context. This study provides strong evidence for using the UWES in context through a range of robust statistical techniques. Our findings reassure the quality of the measure,  allowing us to reliably apply it for either research purposes or within an organization. Moreover, it is essential to highlight the need to replicate the analyses in non-WEIRD (western, educated, industrialized, rich, and democratic; Henrich et al., 2010) countries, to assess whether measure structure and feasibility hold. For that, one study was performed, gathering novel psychometric evidence for the UWES in Brazil, through both classic test theory (CTT) and item response theory (IRT).

UWES Structure, Reliability, and Item Parameters

Cross-cultural research (e.g., Norway, Germany) has shown that the UWES can be used either as a three-factor model or a single work engagement dimension (e.g., Scheufeli 2002; Simbula, Schaufeli, & Bakker 2010). Therefore, we assessed the model fit for both structures in Brazil using multiple confirmatory factor analyses. Results showed a good model fit, with results reasonably similar. Moreover, both the isolated factors as the full measure presented good reliability levels (ω and α > .70; Kline, 2013), through two estimators (McDonald’s omega, Cronbach’s alpha). Such findings reassure the quality of the UWES structure, its flexibility for being used either as a three-factor or unidimensionally, and its good internal consistency, allowing researchers to use the measure in the context confidently.

While the CFA focuses on the measure structure, the item response theory focuses on the individual items and how good they are for the overall measure. This assessment has not yet been done in Brazil, which provides a solid and different perspective on how psychometrically substantial the measure is. More specifically, we assessed items’ discrimination, difficulty, and information, which provide an overview of how suitable the items are to assess the construct individually and together. First, discrimination values showed that ten items were very highly discriminative, whereas the others were either highly or moderately (Baker, 2001). These items were also within the recommended difficulty threshold (Rauthmann, 2013). Together, these findings highlight that the UWES’ items are robust to differentiate people with different work engagement levels. That is, the measure is composed of items with varying levels of difficulty - which will generate a variety of responses, and these items have nuances that allow the discrimination of individuals with different levels of work engagement. 

Finally, UWES’ items shared a good amount of information to each of their specific factors and their sum for the full measure. More informative items and measures result in greater reliability for the measure (Cappelleri et al., 2014). Therefore, we can confidently say that the UWES’ items are informative and that the full measure has excellent internal consistency.
Convergent Validity 
Finally, we assessed the convergent validity of UWES, correlating its factors with workaholism, perceived health, and work-related variables (work capacity, work conditions, satisfaction with work). As expected, individuals with a higher score in engagement also presented positive scores in compulsive work, suggesting that they are more likely to work harder. Differently, no significant associations were found to the excessive dimension of workaholism, as this dimension focus on the substantial amount of work that has to be done (e.g., I seem to be in a hurry and racing against the clock), rather than the focus on the job (e.g., It’s important to me to work hard even when I don’t enjoy what I’m doing). We also found significant results between the UWES factors and all other work-related variables: perceived health, work capacity, work conditions, satisfaction with work. Such results indicate potential variables influencing how engaged an employee might be at work.
Limitations and Final Considerations
Despite the robust findings, it is necessary to point out a limitation of our research. A convenience sample was used, not representative of the Brazilian population, nor the diversity of professions in our territory. However, it is noteworthy that this research did not intend to generalize the results, but to know the psychometric parameters of the UWES through a range of techniques. Moreover, external factors might influence individuals when answering measures\questionnaires, such as social desirability. Future studies could include a social desirability measure to cover this issue. Finally, future studies can test the UWES for temporal-stability (test-retest), and assess convergent validity with other variables, such as burnout, job performance, social support, and human values.
As previously mentioned, work engagement has been significantly associated with a range of variables that might influence the employee within the company (e.g., job satisfaction; Lu et al., 2016) and personal life (e.g., well-being, Shimazu et al., 2015). Therefore, it is critical to ensure that its assessment is occurring through robust measures. In our research, we assessed the psychometrical parameters of the UWES in Brazil, through a range of methods. However, to better evaluate the results, it is essential to understand the differences in the analysis performed. The CTT analyses assess structure, reliability, and how well the construct is related to other variables. On the other hand, Item Response Theory attempts to explain the relations between item answers and work engagement. In contrast, the analysis from the classic test theory focuses on testing measure’s reliability and validity. Their application together provides an excellent overview of the quality of both measure and its items. A psychometrically adequate measure allows understand better how work engagement acts, its underlying characteristics, and how it affects our lives.  These understandings are vital to developing an engaging environment within the workplace, generating a greater and better synergy between employee and company, consequently contributing to the growth of organizations.   
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