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Validation of the job satisfaction and leadership behavior measures
Validación de las medidas de satisfacción laboral y comportamiento de liderazgo


Abstract

The objective of the study was to analyze the psychometric properties of two questionnaires that measure job satisfaction and leadership behavior. The sample was made up of 246 workers, located in Bogota, Colombia. The study was an instrumental class. The results indicated that the scores in both questionnaires presented a unifactorial structure, where job satisfaction was measured by five items and leadership behavior by four items. On the other hand, only one item of leadership behavior showed differential item functioning; however, its magnitude was trivial. Also, convergent evidence was provided for both questionnaires and the reliability levels were adequate. Based on the findings, it was concluded that the scores in questionnaires have evidence of reliability, validity, and fairness for use in Colombian workers.
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Resumen

El objetivo del estudio fue analizar las propiedades psicométricas de dos cuestionarios que miden la satisfacción laboral y el comportamiento de liderazgo. La muestra estuvo conformada por 246 trabajadores, localizados en Bogotá, Colombia. El estudio fue de clase instrumental. Los resultados indicaron que, las puntuaciones en ambos cuestionarios presentaron una estructura unifactorial, donde, la satisfacción laboral fue medida por cinco ítems y el comportamiento de liderazgo por cuatro ítems. Por otro lado, solo un ítem de comportamiento de liderazgo presentó un funcionamiento diferencial; no obstante, su magnitud fue trivial. Además, se aportó evidencia convergente para ambos cuestionarios y, los niveles de fiabilidad fueron adecuados. A partir de los hallazgos obtenidos, se concluyó que, las puntuaciones en los cuestionarios cuentan con evidencias de fiabilidad, validez y equidad para su uso en trabajadores colombianos.
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The dynamic environment in which companies operate today and the high demand for work that implies for their workers has led studies in the organizational field to know the factors that facilitate optimal work performance, without this having negative consequences for employees; for example, burnout, work overload, or high demand for availability (Bernhard-Oettel et al., 2020). In this sense, constructs such as organizational commitment, teamwork, job satisfaction, or leadership behavior have become more relevant to be trained and promoted within companies, managed mainly by the human resources area that deals with the occupational health of workers (Arenas & Andrade, 2015).
Job satisfaction is understood as the set of emotional conditions of workers regarding the way they perceive their workplace (Bayona et al., 2020). Employees dissatisfied with the activities they carry out, with their colleagues, superiors, or, in general, with the environment in which they work, will not only cause harm at work (for example, low productivity) but also in other areas of their life, like the family (Duran-Seguel et al., 2019). Therefore, the approach that organizations follow in these times, leads to developing healthy practices that provide well-being to all their staff (Spontón et al., 2019).
In this sense, job satisfaction is based on the need to humanize the work environment, seeking special attention to the development of human capital and the improvement of their quality of life (Molano & Arévalo, 2013). Likewise, job satisfaction is considered an important construct in organizations, due to the mediating role it has between the conditions of the work environment and the consequences for the development of an institution both at the organizational and individual levels (Megheirkouni, 2020). In this way, one of the aspects that the worker takes into consideration to assess their degree of job satisfaction is the leadership behavior of their superiors.
The behavior displayed by leaders towards their subordinates plays an important role in the way they perceive a supportive work environment (Lorber et al., 2017). Leadership behavior characterized by trust, recognition, and feedback can improve the well-being of subordinates (Inceoglu et al., 2018). Empirical studies show that workers who perceive social support from the leader have less perceived stress and exhaustion (Heimann, Ingold, & Kleinmann, 2019; Li, McCauley, & Shaffer, 2017). Therefore, leaders who have a control style and less support, who do not clarify responsibilities and provide supportive feedback, and who exert undue pressure, can be expected to have subordinates who report lower levels of well-being (Rehman et al., 2020).
In this way, leadership behavior and job satisfaction are recognized by the organizational world as fundamental elements that influence the overall effectiveness of a company (Chiang et al., 2014). However, as the first step for an adequate intervention on any of these variables, it is the evaluation. In the work environment, this process must be precise and not take excessive time, as it could harm the performance of the workers.
There are various instruments developed for the measurement of both constructs, most of them constructed in the English language (Lakatamitou et al., 2020; Pujol-Cols & Dabos, 2019) or adapted to other contexts (Caycho-Rodríguez et al., 2020; Sinval & Marôco, 2020). In Colombia, the tests that measure job satisfaction do so in a multidimensional way, requiring a greater number of items to cover all the traits evaluated (Del Toro et al., 2011). Regarding leadership behavior, it is usually measured through styles or types (transformational, task-oriented, among others), where, like job satisfaction, the number of items can be an obstacle to its application in companies (Juárez et al., 2013).
Based on the foregoing, the present study aims to analyze the psychometric properties of two questionnaires that measure job satisfaction and leadership behavior in a group of Colombian workers in Bogotá. In this way, this study seeks to provide evidence of reliability, validity, and equity to the two measurement instruments indicated.


Method

Design
The present study corresponds to an instrumental class since the psychometric properties of two questionnaires were examined (Ato et al., 2013). The analyzed properties were the validity, equity, and reliability of the scores obtained in the measurement instruments (Aliaga, 2018). The methodological development of the study was guided by the standards for educational and psychological testing (American Educational Research Association et al., 2014).

Participants
Sampling was non-probabilistic of intentional type (Kerlinger & Lee, 2000). The sample was made up of 246 Colombian workers from companies located in Bogotá. According to the International Standard Industrial Classification of All Economic Activities (ISIC), the majority of workers belonged to the economic sector of manufacturing industries (26.60%) and small companies (36.50%). Regarding the number of years in the company, the workers were less than one year up to 32 years (M = 6.39, SD = 7.03). The ages of the workers were between 18 and 69 years (M = 36.01, SD = 10.87). Likewise, most of the workers were male (57.20%) and had undergraduate university studies (59.60%). Table 1 presents a detailed description of the main sociodemographic characteristics of the participants.

Instruments
Job Satisfaction Questionnaire. This test was constructed by Roberts, Miles, y Blankenship (1968), to measure worker satisfaction regarding (1) their future in the organization, (2) the use of their skills at work, (3) their immediate superiors, (4) senior management, and (5) their work in general. The questionnaire is made up of five items (Appendix A) that were originally answered on a five-point Likert scale (from very dissatisfied to very satisfied). However, in this adaptation to Spanish, the items followed a dichotomous response format (0 = Disagree, and 1 = Agree). In this way, the scores on the instrument vary between 0 and 5, indicating the higher the score, the greater job satisfaction. The psychometric properties of this questionnaire have not been analyzed in previous studies.
Leadership Behavior Questionnaire. This instrument was proposed by Roberts et al. (1968), based on a set of items developed by Likert (1967), to measure the degree to which workers perceive the leadership of their superiors. In the original version, the five items that make up this questionnaire (Appendix B) were answered on a 20-point scale, where low scores indicated autocratic leadership, medium scores reflected pseudo-participatory leadership, and high scores indicated democratic-participatory leadership. However, in this study, the items were adapted to a dichotomous response format (0 = Disagree, and 1 = Agree). Therefore, the total scores on the instrument range from 0 to 5, maintaining the original interpretation of the scores. This questionnaire lacks previous studies that have investigated its psychometric properties.


Table 1
Sociodemographic characteristics of the participants (n = 246)
	Variable
	n
	%

	Economic sector
	
	

	Agriculture, Forestry and Fishing
	3
	1.23

	Mining and Quarrying
	8
	3.28

	Manufacturing
	65
	26.60

	Electricity, Gas, Steam and Air Conditioning Supply
	2
	0.82

	Construction
	9
	3.69

	Wholesale and Retail Trade; Repair of Motor Vehicles and Motorcycles
	44
	18.00

	Transportation and Storage
	8
	3.28

	Accommodation and Food Service Activities
	1
	0.41

	Information and Communication
	11
	4.51

	Financial and Insurance Activities
	17
	6.97

	Real Estate Activities
	1
	0.41

	Professional, Scientific and Technical Activities
	9
	3.69

	Administrative and Support Service Activities
	14
	5.74

	Public Administration and Defense; Compulsory Social Security
	3
	1.23

	Education
	13
	5.33

	Human Health and Social Work Activities
	9
	3.69

	Arts, Entertainment and Recreation
	3
	1.23

	Other Service Activities
	24
	9.84

	Size company
	
	

	Micro
	36
	14.90

	Small
	88
	36.50

	Medium
	49
	20.30

	Large
	68
	28.20

	Gender
	
	

	Female
	104
	42.80

	Male
	139
	57.20

	Education level
	
	

	Technical
	41
	16.70

	Undergraduate
	146
	59.60

	Postgraduate
	58
	23.70




Procedure
First, both questionnaires were translated from English to Spanish using the direct translation method. Two bilingual translators produced two independent versions of the tests. The translators had Spanish as their native language and knew the contents and objectives of the instruments, both being professionals in the social and behavioral sciences. This procedure was followed so that the translations were equivalent at the conceptual level and not literal translations. Likewise, the translators took into consideration that, for both instruments, the response options would be "disagree" and "agree". The change in the response format was made due to the short time that workers have to answer measurement questionnaires.
Later, another group of two translators, with similar characteristics to the previous translators, judged the equivalence between the versions obtained from the direct translation. At this stage, the necessary corrections were made to obtain the definitive questionnaires, taking into account semantic, conceptual, and content aspects of the items, thus forming a single unified version for each instrument. Likewise, both questionnaires were applied to 10 workers to corroborate the understanding and clarity of the items.
Data collection began with requests to different companies in Bogota for access to their workers. Once the necessary permits were obtained, the instruments were applied in person. Workers completed both questionnaires voluntarily at the end of their working hours, the evaluation process lasting between 5 and 10 minutes. At the end of each evaluation, it was checked that there were no blank answers or double answers to the items. Also, the workers signed informed consent explaining the objective of the study and ensuring the confidentiality and anonymity of their responses.
From the information collected, a database was created in Microsoft Excel 2016 for further statistical processing. On the other hand, it is important to note that, in the development of this study, the ethical guidelines indicated by the American Psychological Association (APA) for research with human beings were followed. Furthermore, the ethical principles outlined in the Declaration of Helsinki, including its recent updates and regulations, were respected.

Data analysis
The descriptive analysis of the items included the mean and standard deviation. Skewness and kurtosis indicated the distance of the items from a normal distribution, considering values between -2 and 2 as appropriate (Tabachnick & Fidell, 2019). Item discrimination was evaluated using the item-rest correlation (Pearson's correlation), taking coefficients above .30 as adequate (Meyer, 2014).
Validity evidence based on internal structure was collected through Confirmatory Factor Analysis (CFA). The estimation method was Weighted Least Squares Mean and Variance Adjusted (WLSMV), based on a matrix of tetrachoric correlations, appropriate for observable categorical variables (Li, 2016). The following goodness-of-fit indices were used to assess the adequacy of the models: SS2/df < 2, the Root Mean Square Error of Approximation (RMSEA) < .06, Comparative Fit Index (CFI) > .95, Tucker–Lewis Index (TLI) > .95, Standardized Root Mean Squared Residuals (SRMR) < .80, and Weighted Root Mean Squared Residuals (WRMR) < 1 (DiStefano et al., 2018; Hu & Bentler, 1999). Likewise, factor loadings greater than .40 were considered acceptable (Keith, 2019).
For the evaluation of equity, the differential item functioning (DIF) was analyzed according to the sex of the participants, through binary logistic regression (Hidalgo & López-Pina, 2004). For the detection of DIF, statistical significance was assessed using Wald's 2 and effect size, based on the difference in Nagelkerke's R2 (∆R2) between the baseline model and the complete model. The effect size assessment followed the evaluation scale proposed by Zumbo and Thomas (1997): category A or trivial DIF (∆R2 < .13), category B or moderate DIF (∆R2 < .26), and category C or large DIF (∆R2 > .26).


Validity evidence based on the relationship with other variables was collected from the convergent evidence. The Average Variance Extracted (AVE) was used, taking as appropriate values greater than .50 (Hair et al., 2019). Furthermore, the correlation between the total scores for job satisfaction and leadership behavior allowed providing convergent evidence to their respective questionnaires. The skipped correlation coefficient was used, as it is a robust statistic that allows controlling for asymmetric distributions and possible outliers (Wilcox et al., 2018). For the interpretation of the effect size, the proposal of Ferguson (2009) was used, considering a recommended minimum effect size representing a “practically” significant effect for social science data (RMPE), between .20 and .50; a moderate effect, between .50 and .80; and a strong effect, greater than .80.
The reliability of the scores was estimated using the internal consistency method. To choose the most appropriate estimator, the assumption of tau-equivalence of the measurement model was previously verified, matching the factorial loadings of the items for each questionnaire and testing the models using a CFA. The estimation method and the goodness-of-fit indices used were the same as in the first CFA performed (congeneric measurements). Subsequently, the tau-equivalent and congeneric measurement models were compared for each questionnaire, considering the following values as significant differences: ∆CFI < .010, ∆TLI < .010, and ∆RMSEA < .010 (Rutkowski & Svetina, 2017). Additionally, the 95% confidence intervals were estimated for the reliability coefficients.
All statistical analyzes were performed in R version 4.0.2 (R Core Team, 2020), using the packages: psych version 1.9.12.31 (Revelle, 2019), lavaan version 0.6-6 (Rosseel, 2012), jmv version 1.2.23 (Selker et al., 2020), WRS version 0.36 (Wilcox & Schönbrodt, 2019), semTools version 0.5-3 (Jorgensen et al., 2020) and MBESS version 4.7.0 (Kelley, 2020).


Results

Item analysis
The mean represents the proportion of participants who chose the “agree” category as the alternative response. Thus, it is observed that a high number of people favorably perceive the items presented in both questionnaires (Table 2). On the other hand, all the items showed inadequate levels of skewness (between -7.60 and -2.08) and kurtosis (between 2.35 and 56.03), with the exception of item LB-5 (Table 2), indicating that the items differ from a normal distribution. Finally, the discrimination indices (item-test correlation) were acceptable in most cases, except for items JS-1 and LB-4 (Table 2). However, the value of JS-1 (.27) was very close to the comparison criterion of .30, unlike item LB-4 (.08), whose value was small.

Validity evidence based on internal structure
The CFA results for the job satisfaction questionnaire indicated that the adjustment was adequate for the five items, SS2 = 2.60, df = 5, p = .761, SS2/df = 0.52, CFI = 1.00, TLI = 1,028; RMSEA = .000, CI 90% [.000, .061]; SRMR = .043, WRMR = 0.331. Likewise, the factor loadings were between .52 and .99 (Table 2).

Table 2
Descriptive statistics of the measuring instruments items
	Variable
	M
	SD
	Skewness
	Kurtosis
	Item-rest
correlation 
	Factor loading

	Job satisfaction
	
	
	
	
	
	

	JS-1
	.89
	.31
	-2.48
	4.18
	.27
	.52

	JS-2
	.91
	.29
	-2.86
	6.20
	.38
	.75

	JS-3
	.91
	.29
	-2.86
	6.20
	.38
	.72

	JS-4
	.86
	.35
	-2.08
	2.35
	.44
	.76

	JS-5
	.96
	.20
	-4.62
	19.46
	.51
	.99

	Leadership behavior
	
	
	
	
	
	

	LB-1
	.93
	.26
	-3.26
	8.65
	.31
	.62 (.61)

	LB-2
	.98
	.13
	-7.60
	56.03
	.32
	.92 (.92)

	LB-3
	.92
	.27
	-3.05
	7.30
	.32
	.90 (.90)

	LB-4
	.88
	.32
	-2.36
	3.56
	.08
	.10

	LB-5
	.74
	.44
	-1.09
	-0.82
	.36
	.71 (.71)


Note: in parentheses, the factor loadings of the second CFA.

Regarding leadership behavior, the CFA goodness-of-fit indices for the five items were adequate, except for the SRMR, SS2 = 7.42, df = 5, p = .191, SS2/df = 1.48, CFI =. 992, TLI = .983, RMSEA = .044; CI 90% [.000, .107]; SRMR = .101; WRMR = 0.646. In addition, the factor loading of item LB-4 was less than .40. Therefore, a second CFA was performed, removing item LB-4 from the questionnaire. The goodness-of-fit indices were adequate, SS2 = 3.42, df = 2, p = .181, SS2/df = 1.71, CFI = .995, TLI = .985; RMSEA = .054, CI 90% [.000, .148]; SRMR = .069, WRMR = 0.464. In this second analysis, the factor loadings were from .61 to .92 (Table 2).

Equity
The results of the differential item functioning (DIF) indicated that only item JS-3 presented DIF (Wald's 2 > 5.99, p < .05), favorable to males (Table 3). However, according to the evaluation of the effect size (Zumbo & Thomas, 1997), this was trivial (∆R2 < .13), so it was decided to keep the item within the job satisfaction questionnaire.

Table 3
Differential item functioning through binary logistic regression
	Item
	Zumbo-Thomas
	p
	2
	∆ R2
	Binary Logistic Regression Coefficients

	
	
	
	
	
	Intercept
	Match variable
	Contrast group
	Match variable – 
Contrast group

	Job satisfaction
	
	
	
	
	
	
	
	

	JS-1
	Not significant
	.333
	2.20
	.02
	-3.00
	1.35
	-1.73
	0.25

	JS-2
	Not significant
	.305
	2.38
	.02
	-5.06
	1.77
	2.32
	-0.39

	JS-3
	Category A
	.023
	7.55
	.06
	-2.77
	1.40
	-5.99
	1.29

	JS-4
	Not significant
	.873
	0.27
	.00
	-7.79
	2.28
	-1.04
	0.30

	JS-5
	Not significant
	.653
	0.85
	.01
	-4.50
	2.58
	-1.11
	-0.05

	Leadership behavior
	
	
	
	
	
	
	
	

	CL-1
	Not significant
	.667
	0.81
	.01
	-3.36
	1.86
	-1.22
	0.59

	CL-2
	Not significant
	1.000
	0.00
	.04
	-23.81
	23.11
	3.30
	16.75

	CL-3
	Not significant
	.543
	1.22
	.01
	-4.90
	2.45
	-3.14
	1.18

	CL-5
	Not significant
	.566
	1.14
	.00
	-67.49
	22.19
	-2.55
	0.61



Validity evidence based on the relationship with other variables
The convergent evidence, evaluated through the AVE, presented values above .50, both for job satisfaction (AVE = .58) and for leadership behavior (AVE = .63). The correlation between both measures using the skipped correlation coefficient was statistically significant (r = .443, p < .001). The effect size found was the recommended minimum effect size representing a practically significant effect for social science data (Ferguson, 2009). These results indicate that the interpretations based on the scores in the two measurement questionnaires have convergent evidence.

Reliability
In relation to job satisfaction, the factor loadings were equaled to .765 (2 = .585) to test the fit to the tau-equivalent measurement model. The goodness-of-fit indices were inadequate, SS2 = 13.59, df = 9, p = .138, SS2/df = 1.51, CFI = .973, TLI = .970; RMSEA = .046, CI 90% [.000, .092]; SRMR = .122, WRMR = 0.938. Furthermore, the differences between the tau-equivalent model and the congeneric model, obtained from the CFA, were significant (∆CFI = .027, ∆TLI = .058, and ∆RMSEA = .046), favorable to the congeneric model.
Regarding leadership behavior, in the adjustment of the tau-equivalent measurement model, the factor loadings were equal to .836 (2 = .699). The adjustment was not adequate, SS2 = 15.27, df = 5, p = .009, SS2/df = 3.05, CFI = .965, TLI = .958; RMSEA = .092, CI 90% [.041, .146]; SRMR = .136, WRMR = 1,154. Likewise, the differences between this model and the congeneric model were significant (∆CFI = .030, ∆TLI = .027, and ∆RMSEA = .038), in favor of the congeneric model.
Therefore, the reliability was estimated through the omega coefficient, assuming a congeneric measurement model (McDonald, 1999). The confidence interval was calculated with a 95% confidence level using the robust maximum likelihood (Wald confidence interval) method. The omega coefficient for job satisfaction was .860, 95% CI [.833, .888], se = .014, while leadership behavior obtained a coefficient of .864, 95% CI [.837; .892], se = .014. In both cases, the reliability levels were adequate, above .70 (Nunnally & Bernstein, 1994).


Discussion

The present study analyzed the psychometric properties of two questionnaires that measure job satisfaction and leadership behavior perceived by a sample of Colombian workers. In both instruments, it was observed that a high proportion of the participants agreed with the items. Likewise, the skewness and kurtosis coefficients indicated a departure from the items from a normal distribution, so it was necessary to use robust estimators for subsequent analyzes (Li, 2016). The discrimination of the items indicated adequate values, except for item LB-4, which presented a low discriminatory power. However, it was decided to keep it to know his performance in the CFA.
Both questionnaires were tested using a CFA, considering a unifactorial structure. The job satisfaction questionnaire presented a good fit and its factor loadings were higher than .50. Regarding the leadership behavior questionnaire, it was necessary to carry out two CFAs, because, in the first analysis, the goodness-of-fit indices were not totally satisfactory. Likewise, item LB-4 showed a very low factor loading, being removed from the instrument for the second CFA, where the remaining four items presented an adequate fit and factor loadings above .60.
The equity of the tests is one of the little-studied psychometric properties that, in recent years, has generated more interest from researchers and specialists who work in the development of measurement instruments, to obtain fairer evaluations (Aliaga, 2018). In this study, the differential items functioning (DIF) was examined using binary logistic regression, since it shows greater flexibility to other methods and allows differentiating between a uniform and non-uniform DIF (Hidalgo & López-Pina, 2004). The analysis allowed detecting DIF in item JS-3 of the job satisfaction questionnaire. However, the degree of DIF was trivial (Zumbo & Thomas, 1997), remaining within the instrument.
Regarding the convergent evidence, the study supports the two questionnaires, since the average variance extracted was greater than 50% (AVE > .50). Furthermore, the correlation between the total scores of both instruments was significant, showing a recommended minimum effect size in the social sciences (Ferguson, 2009). On the other hand, the internal consistency reliability also obtained satisfactory levels (ω > .80), where the lower limits of the confidence intervals were also higher than the comparison criterion (.70).
One of the limitations of the study was the evaluation of the reliability only by the internal consistency method since only one application was necessary for its use. However, it is necessary to evaluate the temporal stability of the scores, in order to estimate other sources of error. Another limitation was not having a broader measure of job satisfaction and leadership behavior, which allows it to be correlated with these brief measures proposed in this study and to assess the degree to which their scores are similar. Specifically, knowing if the questionnaires measure with the same precision as an instrument with a greater number of items.
Future studies are necessary to continue providing evidence to support the use of the measurement questionnaires presented in this study. In this way, it would be important to expand the sample size and study the factorial invariance of both instruments based on sociodemographic variables of interest, such as sex, the economic sector where they work, or the educational level being achieved. Likewise, replicate the analyzes developed in this study, in other contexts at the Latin American level.
Based on the above, the results of this study allow to conclude that the scores of the job satisfaction and leadership behavior questionnaires have adequate psychometric properties in a group of Colombian workers; therefore, its use is pertinent, representing a good alternative for the measurement of the referred constructs in an organizational context.
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Appendix

Appendix A. Job Satisfaction Questionnaire (Spanish)
JS-1. ¿Se siente bien con respecto a su futuro en el departamento donde trabaja?
JS-2. ¿Su posición actual coincide con sus habilidades personales?
JS-3. ¿Se siente satisfecho con su jefe inmediato?
JS-4. ¿Se siente satisfecho con la gestión que realiza la alta gerencia?
JS-5. ¿Se siente satisfecho, en términos generales, con su trabajo?

Appendix B. Leadership Behavior Questionnaire (Spanish)
LB-1. ¿Sus superiores son conscientes de los problemas que hay en su equipo de trabajo?
LB-2. ¿Sus superiores confían en usted?
LB-3. ¿Sus superiores tratan de conseguir ideas y opiniones de usted para resolver problemas?
LB-4. ¿El establecimiento de metas dentro de la empresa es ordenado y llevado a cabo por sus superiores?
LB-5. ¿Sus superiores permiten que usted conozca información de contabilidad, productividad y cifras de costos para resolver problemas con sus compañeros?




