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Effective interventions require an understanding of the behaviors and cognitions that facilitate
positive change as well as the development of psychometrically sound measures. This paper
reports on the psychometric properties of the Temptations to Try Alcohol Scale (TTAS), including
factorial invariance across different subgroups. Data were collected from 3565 6th grade RI
middle school students. Structural equation modeling was used to determine the appropriate
factorial invariance model for the 9-item TTAS. The measure consists of three correlated
subscales: Social Pressure, Social Anxiety, and Opportunity. Three levels of invariance, ranging
from the least to the most restrictive, were examined: Configural Invariance, which constrains
only the factor structure and zero loadings; Pattern Identity Invariance, which requires factor
loadings to be equal across the groups; and Strong Factorial Invariance, which requires factor
loadings and error variances to be constrained. Separate analyses evaluated the invariance across
two levels of gender (males vs. females), race (white vs. black) ethnicity (Hispanic vs. NonHispanic) and school size (small, meaning <200 6th graders, or large). The highest level of
invariance, strong factorial invariance, provided a good fit to the model for gender (CFI: .95), race
(CFI: .94), ethnicity (CFI: .94), and school size (CFI: .97). Coefficient Alpha was .90 for Social
Pressure, .81 for Social Anxiety, and .82 for Opportunity. These results provide strong empirical
support for the psychometric structure and construct validity of the TTAS in middle school
students.
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Rates of alcohol use increase throughout middle school years, despite serious negative
consequences. To effectively intervene on the problem of alcohol use, measures must be
developed that assess behaviors and cognitions relevant to the problem. The transtheoretical
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model of behavior change (TTM; Prochaska & Velicer, 1997; Velicer et al., 2000) is an
integrative framework made up of multiple dimensions. The TTM has been validated in
many studies and has been used to develop many effective, population-based interventions
(Velicer et al., 2000). The core constructs of TTM include stages of change, processes of
change, decisional balance, and self-efficacy (or situational temptations). The Situational
Temptations Scale assesses an individual’s desire to perform a behavior in difficult
situations (Velicer, DiClemente, Rossi, & Prochaska, 1990) and is based on the self-efficacy
construct of Bandura (1977; 1982) and the relapse prevention literature. This paper describes
a variation of the measure, designed for the prevention of alcohol acquisition with middle
school students. Based on preliminary results (Burditt, Harrington, Redding, Velicer, Paiva,
Meier, Oatley, & Prochaska, 2009), the Temptations to Try Alcohol Scale (TTAS) is a
correlated three-factor model with nine items; three items each for Social Pressure, Social
Anxiety, and Opportunity. The measure is currently being used in a computerized multimedia alcohol prevention program which delivers interactive interventions tailored to each
student’s particular risk profile. To be a useful part of the intervention, the TTAS must be
reliable and valid; the goal of this paper is to assess the psychometric properties of the scale,
including factorial invariance.
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Factorial invariance is critical to establishing psychometric properties of any measure. It
determines whether the set of items assesses the same theoretical constructs across different
subgroups (Meredith & Teresi, 2006). This paper reports on the factorial invariance across
subgroups defined by gender, ethnicity, race, and school size. This scale has been previously
validated among high school students and more recently, in a large sample of middle school
students (Burditt et al., 2009). In this paper different levels of factorial invariance are
examined in a sequential order with increasingly constrained models to assess the
equivalence of the Temptations to Try Alcohol Scale across different subsamples.
The first level of invariance examined was Configural Invariance, also called weak factorial
invariance, which is an unconstrained model for the non-zero loadings and assumes the
same number of factors and same items associated with each factor are found across
subpopulations (Meredith, 1993; Meredith & Teresi, 2006). Configural invariance is a
prerequisite for testing any more constrained measurement invariance models. The second
level of invariance, Pattern Identity Invariance, requires that factor loadings are invariant
across groups. The highest level, Strong Factorial Invariance, requires invariant factors and
error variances. Meaningful group comparisons can be assumed when strong factorial
invariance is observed (Meredith, 1993; Meredith & Teresi, 2006). Coefficient Alphas for
each subgroup was also calculated to assess scale reliability.
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Method
Participants
Data used in this paper were collected from 3565 6th grade Rhode Island middle school
students from 20 schools. The data comes from an ongoing study that delivers computerized
a multi-media alcohol and tobacco prevention program based on TTM framework. The
sample was 82% white and 48% female.
Procedure
Structural equation modeling was used to determine the most appropriate factorial invariant
model for the 9-item Temptations to Try Alcohol Scale. Three levels of invariance, ranging
from the least to the most restrictive were examined. This paper evaluated the invariance
across two levels of gender (male, n = 1827 and female, n = 1709), race (White, n = 2346
and Black = 98) ethnicity (Hispanic, n = 3005 and Non-Hispanic, n = 479) and school size

Addict Behav. Author manuscript; available in PMC 2012 April 1.

Harrington et al.

Page 3

NIH-PA Author Manuscript

(<200 6th graders, n = 1242 and >200 6th graders, n = 2309). Each subgroup consisted of at
least 98 participants, which is an adequate sample size for the model to converge (Velicer &
Fava, 1998).
Temptations to Try Alcohol Scale
The Temptations to Try Alcohol Scale consists of three correlated subscales: Social
Pressure, Social Anxiety, and Opportunity (see Figure 1). The sequential method of scale
development (Jackson, 1971) was used to create the measure. It has been previously
evaluated among high school students and more recently, in a sample of middle school
students (Burditt et al., 2009).
Factorial invariance
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All levels of invariance: configural invariance, pattern identity invariance, and strong
factorial invariance were assessed using the following indices: comparative fit index (CFI),
normed fit index (NFI), nonnormed fit index (NNFI), and root mean square error of
approximation (RMSEA). Values of at least .90 are considered acceptable and values greater
than .95 are preferable (Bentler, 1990) for CFI, NFI and NNFI. For RMSEA, values less
than .08 are acceptable and below.05 are preferable (Hu & Bentler, 1999). In addition, a CFI
difference between a model and the level of invariance below it was calculated to determine
whether a null hypothesis of invariance should be rejected. A value of −0.01 or less
indicates measurement invariance (Cheung & Rensvold, 2002).

Results
Factorial invariance of Temptations to Try Alcohol Scale
Structural equation modeling (SEM) performed with EQS software (Bentler, 2004) was used
to examine hierarchical factorial invariance (See Table 1 for detailed results).
Gender
Strong factorial invariance provided a good fit for the model, with n = 1837 for males and n
=1714 for females (CFI = .951; NFI = .948; NNFI = .939; RMSEA= .109).
Ethnicity
Strong factorial invariance provided a good fit for the model, with n = 3004 for NonHispanic and n = 478 for Hispanic (CFI = .944; NFI = .942 NNFI = .932 RMSEA = .115).
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Race
Strong factorial invariance provided a good fit for the model, with n = 2351 for White and n
= 97 for Black (CFI = .936; NFI = .933, NNFI = .922 RMSEA = .124).
School size
Strong factorial invariance provided a very good fit for the model, with N = 1242 for small
school size (<200 6th graders), and N = 2309 for large school size (>200 6th graders) (CFI
= .967; NFI = .965 NNFI = .960 RMSEA = .089).
Scale reliabilities
Strong factorial invariance was adequate for all of the subsamples, so Cronbach’s
Coefficient Alpha was calculated only for the total sample (see Figure 1 for the structure).
Coefficient Alpha = .90 for Social Pressure, .81 for Social Anxiety, and .82 for Opportunity.
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Examination of fit indices of each of four models of factorial invariance indicate that strong
factorial invariance of the three-factor model of Temptations to Try Alcohol Scale has a
good fit across all subgroups, with most fit indices of NFI, NNFI and CFI around .95. This
provides empirical support for the internal validity of the scale.
Although NFI, NNFI and CFI fit indices for strong factorial invariance are above .90 for all
subgroups, which indicates acceptable fit of the model, the analysis of ΔCFI is less
consistent across subgroups. For gender, ethnicity, and race, ΔCFI is slightly higher than
proposed cut off value (−0.01), suggesting that there could be some differences in error
measurement within these two subgroups, and further research is needed to explore this
inconsistency. However, the highest level of invariance can be difficult to obtain in most
measures and the results are not indicators of unreliable measure. Also, unequal and small
sample sizes for race and ethnicity subgroups could cause the relatively high RMSEA
values. Sample sizes of less than 250 impact the reliability of RMSEA estimate (Hu &
Bentler, 1999).
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These results demonstrate that Temptations to Try Alcohol Scale can be used in multiple
subgroups and legitimate comparisons can be made among manifest variables across
different populations. The Temptations to Try Alcohol Scale is invariant across factor
loadings and error variances across gender, ethnicity, race and school size, and it is a
psychometrically sound measure.
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Figure 1.

CFA model of the Temptations to Try Alcohol Scale
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