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Abstract

Herek’s (1984, 1987a, 1988, 1994) Attitudes Toward Lesbians and Gay Men (ATLG) Scale is widely used by social scientists in the study of homophobia in the heterosexual population.  While traditional statistical analytic tools such as linear regression and ordinary least squares (OLS) have been used to examine relational correlations among variables, structural equation modeling (SEM) is a popularly emerging statistical technique (Tomarken & Waller, 2005) that can also be applied when assessing affective responses on the ATLG scale. This study assessed registered nurses’ attitudes toward the protection of gays and lesbians in the workplace in correlation with homophobia using the ATLG scale. SEM was the statistical technique applied and an overview of the use of SEM using the ATLG scale is provided in this exposition. 

I. INTRODUCTION
The ATLG Scale


The ATLG Scale was developed in 1988 by psychologist Gregory Herek. 
The purpose of the scale is to gauge heterosexuals’ affective responses to homosexuality, gay men, and lesbians (Davis, Yarber, Davis, Bauserman, & Scheer, 1998). Items were developed for the ATLG through scrutiny of the public discourse surrounding sexual orientation (Davis, et. al, 1998). Herek (1984, 1987a, 1988, 1994) has completed factor analyses, item analyses, and construct validity studies. Consisting of two subscales (one gauging affective response to statements concerning lesbians and the other to gay men), a total of twenty questions are answered in likert-format, in which respondents rate the degree to which they agree to a given statement. 
Using paper-and-pencil, it is recommended that either a 4-point or 5-point scale be used with the following labels: 5 = “Strongly Agree;” 4 = “Disagree Somewhat;” 3 = “Neither Agree nor Disagree;” 2 = “Agree Somewhat;” 1 = “Strongly Agree” (Davis, et. al, 1998). The higher the overall score of a respondent, the more homophobia he or she possesses. The ATLG has been shown reliable with alpha levels greater than .80 (Herek, 1987a, 1987b, 1988, 1994; Herek & Glunt, 1991, 1993).  Shorter forms of the ATLG have also shown reliable with alpha scores of .70 (Herek, 1994; Herek & Capitanio, 1996). 

Using alternate forms, test-retest reliability was demonstrated among a sample questioned and then re-questioned three weeks later (Herek, 1988; 1994). To examine validity, higher scores (indicating greater degrees of homophobia) were correlated with high religiosity, lack of personal contact with gay men and lesbians, an adherence to traditional sex-role attitudes, belief in a traditional family ideology, and high levels of dogmatism (Herek, 1987a, 1987b, 1988, 1994; Herek & Glunt, 1993; Greene & Herek, 1994; Herek & Capitanio, 1995, 1996). These higher-scores were also correlated with AIDS-related stigma (Herek, 1995; Herek & Glunt, 1991). 

Discriminant validity was supported through two studies completed by Herek in 1988 and 1994. Affiliates with a gay and lesbian organization and supporters of a local gay rights initiative scored significantly lower (at the extreme positive end) on the ATLG while community residents opposing the initiative scored much higher (at the extreme negative end). 

Purpose, Study Hypotheses, and Data Treatment

The purpose of this study was to examine registered nurses’ homophobia and overall attitudes toward the protection of gays and lesbians in the workplace. Using the ATLG scale, correlations were assessed between several independent variables and the dependent variable of homophobia. 5 hypotheses were tested: 1) There will be a difference in the level of homophobia related to gender, age, race/ethnicity, and education; 2) there will be a positive correlation between religious association and homophobia; 3) there will be a positive correlation between belief in the “free choice” model of homosexuality and homophobia; 4) there will be a negative correlation between           interpersonal contact with gay men and/or lesbians as friends and/or family members and homophobia; and 5) there will be a negative correlation between support for a nondiscrimination policy protecting gays and lesbians in the workplace and homophobia.
Hypothesis 1 was analyzed using T-tests  and one-way analysis of variance (ANOVA). Hypotheses 2, 3, 4, and 5 were analyzed using SEM. 

II. STATISTICAL ANALYSIS

Statistical Programs

AMOS Version 5 and the Statistical Program for the Social Sciences (SPSS) Version 13 were used to execute analysis. First, a database was created using SPSS. Coding of various independent and dependent variables were inputted into the program no differently than would be done if SPSS was being used solely as the analysis program. Next, a new graphic was created using AMOS. A toolbar is used in AMOS to draw the model that is to be tested, with boxes used to indicate independent variables and circles used to indicate dependent variables. Arrows are drawn to indicate relational flow; independent variables are directed toward the dependent variables. After the model is drawn using the toolbar, the datafile created using SPSS is selected in AMOS and statistical tests are conducted by the program by using this SPSS datafile. 
Hypotheses 2, 3, 4, and 5
To test hypotheses 2, 3, 4, and 5 (Table 1), structural equation modeling (SEM) was used. In SEM, independent variables are referred to as endogenous variables while dependent variables are referred to as exogenous variables (Jackson, 2003). Endogenous variables of this study included gender, age, race/ethnicity, educational level, sexual orientation, religion, liberal, moderate, or conservative religious ideology, frequency of church attendance, personal acquaintance with a friend or family member who is a gay man or lesbian, belief in the “free-choice” model of homosexuality, and support or non-support of a nondiscrimination policy protective of gay men and lesbians in the workplace. 

These variables, represented as boxes, were placed on the left side of the model and were correlated with the latent construct of homophobia, which was then correlated with the 20-item ATLG scale; each of the 20 items was also drawn an error term.  According to Garson (2005), in random sample variables with standard normal distributions, estimates with critical ratios more than 1.96 are significant at the .05 level.  Thus, each endogenous variable’s CR value was assessed with statistical significance supported by those > 1.96. Figure 1 is the original model including all of the endogenous variables correlated to homophobia in this study. The overall goodness of fit for this original model was also assessed in order to obtain the lowest chi-square value and most effective measurement model.
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Figure 1: Original Structural Equation Model

Hypothesis 2 

Hypothesis 2 predicted there would be a positive correlation between religious association and homophobia. To derive the overall influence of religious association on homophobia, the researcher analyzed three endogenous variables: religion, religious ideology, and frequency of church attendance. The critical ratio (CR) value of > 1.96 was used to indicate a statistically significant correlation between the endogenous variables and homophobia. Religion did not correlate significantly with homophobia with a CR value of -.96. Religious ideology also did not correlate with homophobia with a CR value of -.68. Lastly, frequency of church attendance, did not have a statistically significant correlation with homophobia with a CR value of -1.14. This negative value, although statistically insignificant, does suggest a positive relationship between increasing church attendance and higher levels of homophobia. Thus, the hypothesis that religion, religious ideology, and frequency of church attendance (religious association) would be positively correlated with homophobia is rejected and not supported. 

Hypothesis 3 

Hypothesis 3 predicted a positive correlation between belief in the “free choice” model of homosexuality and homophobia. To measure this variable, respondents were asked to gauge the degree to which he or she agreed or disagreed with two statements: 1)”Gay men and lesbians consciously choose their homosexuality and practice a lifestyle conducive to that choice;” and 2) “Gay men and lesbians do not choose homosexuality as a lifestyle; biological and psychosocial influences shape human sexuality.”



To suggest overall correlation between this endogenous variable, the researcher analyzed the data using a critical ratio (CR) score of > 1.96 to indicate statistical significance. The CR value for the first question, “Gay men and lesbians consciously choose their homosexuality and practice a lifestyle conducive to that choice“ was 5.9, which was the highest CR score of all the variables in the structural equation model. The CR value of the second question, “Gay men and lesbians do not choose homosexuality as a lifestyle; biological and psychosocial influences shape human sexuality” equaled -1.2, which was statistically insignificant. As the strongest correlate of all the endogenous variables, belief in the free-choice model of homosexuality was strongly correlated with homophobia. Thus, hypothesis three is accepted.

Hypothesis 4 









Hypothesis 4 postulated a negative correlation between interpersonal contact with gay men and/or lesbians as friends and/or family members and homophobia. Respondents answered “yes” or “no” to the question “I have at least one friend or family member who is a gay man or lesbian.” This variable was included in the structural equation model and the critical ratio (CR) value analyzed. The CR value for this endogenous variable was 3.6, indicating a strong correlation between lack of interpersonal contact with gay men and/or lesbians with homophobia. Thus, hypothesis four is supported in the SEM. 

Hypothesis 5


Hypothesis 5 proposed a negative correlation between support for a nondiscrimination policy protecting gays and lesbians in the workplace and homophobia. To assess this hypothesis, respondents were asked to gauge the degree to which they agreed or disagreed with the statements “I would support a nondiscrimination policy in my workplace that protects gay men and lesbians” and “I would not support a nondiscrimination policy in my workplace that protects gay men and lesbians.” 
Next, the answers to both of these were included as endogenous variables in the SEM and the critical ratio (CR) value was analyzed. Support of the nondiscrimination policy was negatively correlated with homophobia with a CR value of -4.1. Thus, it can be suggested that those who indicated they would support such a policy were less homophobic than those who indicated they would not support such a policy. In addition, the second question had a positive correlation CR value of 3.3, suggesting a positive correlation between non-support of a nondiscrimination policy and overall homophobia. Thus, the final hypothesis is accepted as the data analysis supported a negative correlation between support of the nondiscrimination policy and homophobia.

________________________________________________________________________
Table 1: Data Analyses for Hypotheses 2, 3, 4, and 5


________________________________________________________________________

Hypothesis

Variables



CR Value
2
     
Religion



.96


                        

  

Ideology 



-.68


Frequency



-1.32    

3


Free-Choice



 5.91



4


Interpersonal Contact


3.61

5


Support



-4.01




Not-Support



3.23

________________________________________________________________________

The final analysis was the overall goodness of fit for the structural equation model (SEM) used by the researcher to correlate the endogenous variables with homophobia and correlate the ATLG scale with overall homophobia (Table 2). To assess the overall goodness of fit of the SEM, several values including the model’s chi-square, probability, comparative fit index, Tucker-Lewis index, root mean squared error of approximation, CMIN/degrees of freedom, and squared multiple correlations (R2) were analyzed. 
________________________________________________________________________
Table 2: Goodness of Fit of Original Measurement Model

________________________________________________________________________
Measurement






Value
Chi-Square






1162

Probability






0.000

Comparative Fit Index




.80



Tucker-Lewis Index





.77

Root Mean Squared Error of Approximation


0.91

CMIN/(Degrees of Freedom)  



2.35

Squared Multiple Correlations



 .52


                                

________________________________________________________________________
To indicate a statistically significant fit model, a value of >.90 was used for the comparative fit index and Tucker-Lewis index analyses. Both of these values were below .90; thus, the current model is deemed weak in fitness. The chi-square value of 1162 is considerably high; the CMIN/(degrees of freedom), also referred to as normal chi-square or relative chi-square, value of 2.35 is <3, which indicates a strong goodness of fit for the model (Garson, 2005).  Using a goodness of fit reference of <.05-.06, the root mean squared error of approximation value for this model of .91 is deemed high; therefore, goodness of fit is not supported. 


For the next and final step in the analysis of the SEM, the structural equation model (Figure 2) was reconfigured by eliminating all endogenous variables deemed statistically insignificant (with a critical ratio value <1.96). These variables included gender, education, sexual orientation, religion, religious ideology, frequency of church attendance, disbelief in the “free choice” model of homosexuality, and race/ethnicity. 
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Figure 2: Reconfigured Structural Equation Model

Comparing the goodness of fit between the original and reconfigured model (Table 3), the same goodness of fit values analyzed in the original model including chi-square, probability, comparative fit index, Tucker-Lewis index, root mean squared error of approximation (RMSEA), CMIN/ (degrees of freedom), and squared multiple correlations (R2) were assessed. 
________________________________________________________________________
Table 3: Comparison: Goodness of Fit of Original and Reconfigured SEM
________________________________________________________________________
Measurement


Original Model
Reconfigured Model

Chi-Square



1162


635

Probability



0.000


0.000

Comparative Fit Index

.80


.88


Tucker-Lewis Index


.77


.86

RMSEA



0.91


.89

CMIN/(Degrees of Freedom)

2.35


2.30

Squared Multiple Correlations
 .52


 .55                       

________________________________________________________________________

The overall chi-square for the model significantly decreased from 1162 to 635, indicating a strengthening of the goodness of fit. The comparative fit index increased significantly from .80 to .88 while the Tucker-Lewis Index also significantly increased from .77 to .86, both indicating an increase in the goodness of fit with the reconfigured model. The root mean squared error of approximation dropped .2 from .91 to .89. CMIN/ (degrees of freedom) decreased from 2.35 to 2.30, indicating an overall better goodness of fit of the reconfigured model compared to the original model. The squared multiple correlations value also increased slightly from .52 to .55, indicating a strengthening of the model’s measurement of the construct. 

In summary, the goodness of fit measurements significantly improved after reconfiguration of the structural equation model to include only those variables which were statistically significant predictors of homophobia (age, interpersonal contact with gay men and lesbians as friends/family, belief in the “free choice” model of homosexuality, and support or non-support of a workplace nondiscrimination policy protective of gay men and lesbians). However, it must be stressed that models with many endogenous variables (such as the original model used in this study) are many times deemed unfit and elimination of insignificant variables reduces the overall number of variables in the SEM, thus, improving overall goodness of fit (Garson, 2005).     


III. CONCLUSION

SEM is an emerging statistical tool that is gaining popularity in the social sciences (Tomarken & Waller, 2005). This study examined homophobia in registered nurses and their attitudes toward the protection of gays and lesbians in the workplace. The Attitudes Toward Lesbians and Gay Men (ATLG) Scale was used to gauge homophobia of respondents. This article highlighted the use of SEM in analyzing correlations among independent (endogenous) and dependent (exogenous) variables and the hypotheses of the study. An overview of creating an SEM using SPSS and AMOS was explored with the use of the ATLG as the measurement tool to indicate overall homophobia. 


Statistically significant correlations between the endogenous and exogenous variables were demonstrated through analyses of critical ratio (CR) values.  In random sample variables with standard normal distributions, estimates with critical ratios more than 1.96 are significant at the .05 level (Garson, 2005).  In addition to correlation analysis, the goodness of fit for the model was also scrutinized. Elimination of non-significant endogenous variables resulted in an overall strengthening of the SEM. Because of the relative ease and clear depiction of proposed correlations indicated in the use of SEM, perhaps future research into homophobia can develop even greater applications for this emerging and highly applicable statistical technique.
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