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Reliability of Bidimensional 
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Verónica Benet-Martínez
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Understanding score reliability is a necessary step in examining the validity of accul-
turation instruments. Thus, the authors evaluate the aggregate reliability of three 
multigroup, bidimensional acculturation instruments: General Ethnicity Questionnaire– 
Abridged, Stephenson Multigroup Acculturation Scale, and Vancouver Index of 
Acculturation. Reliability generalization techniques are used to analyze 51 internal 
consistency estimates and 6 sample characteristics for these instruments. Overall, reli-
ability estimates for all three instruments appear to be robust. However, the ranges of 
reliability estimates across diverse samples vary greatly, which has implications for 
the interpretation of substantive outcomes and acculturation instrument selection. In 
addition, variability in reliability estimates is associated with scale length, gender, and 
ethnic composition of sample. Implications for acculturation research and measurement 
are discussed. 

Keywords:  �  acculturation, meta-analysis, reliability generalization, General Ethnicity  
    Questionnaire, Stephenson Multigroup Acculturation Scale, Vancouver Index of  
    Acculturation

A cculturation at the individual, psychological level results when there is continuous, 
prolonged contact between two culturally distinct groups, and individuals within the 

groups must adapt to the new cultural contact situation (Berry, 2003). Within recent years, 
researchers have widely embraced the bidimensional or bilinear model of acculturation, 
which proposes that individuals can have independent orientations toward their heritage 
culture and the host or dominant culture (i.e., independent cultural orientations; see Berry, 
2003; Cuellar, Arnold, & Maldonado, 1995; Ryder, Alden, & Paulhus, 2000; Stephenson, 
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2000; Tsai, Ying, & Lee, 2000). This model replaced the older one-dimensional models, 
which were based on the perception that as individuals spend more time in a second culture, 
they simultaneously must become more oriented toward that culture and relinquish their 
heritage culture (e.g., Cuellar, Harris, & Jasso, 1980; Suinn, Rickard-Figueroa, Lew, & 
Vigil, 1987). Along with this theoretical revision, there has been a shift in measurement 
toward bidimensionality (Zane & Mak, 2003). In this study, we examined and compared 
three widely-used, multigroup, bidimensional measures of acculturation: the General 
Ethnicity Questionnaire–Abridged (GEQ; Tsai et al., 2000), the Stephenson Multigroup 
Acculturation Scale (SMAS; Stephenson, 2000), and the Vancouver Index of Acculturation 
(VIA; Ryder et al., 2000). Specifically, we conducted a meta-analysis of their score reliabil-
ity (i.e., performed a reliability generalization or RG; see Henson & Thompson, 2002; 
Vacha-Haase, 1998, for details about RG methodology) and explored moderators of score 
reliability across the samples in which they have been administered.

We focus on the reliability of these instruments because it is essential to identify the 
factors that contribute to variability in score reliability before examining the validity of 
such scores (Crocker & Algina, 1986; Nunnally & Bernstein, 1994). We also focus on 
measurement in general because measurement dictates the research done and consequently 
the findings in any given area of research, including acculturation research. For example, 
although bidimensional theories of acculturation have existed since at least the 1970s (e.g., 
see Berry, 1979), unidimensional measures of acculturation limited researchers to com-
parisons between assimilation (i.e., high dominant culture orientation and low nondomi-
nant culture orientation) versus separation (i.e., low dominant culture orientation and high 
nondominant culture orientation) strategies during the past few decades. Until recently, 
researchers could not examine all four acculturation strategies because the bicultural or 
integration strategy (i.e., high on both cultural orientations) was confounded with the mar-
ginalization strategy (i.e., low on both cultural orientations) when unidimensional measures 
were used (Nguyen & Benet-Martínez, 2007). Moreover, researchers could not examine the 
independent contribution of each cultural orientation to important outcomes, such as psy-
chological well-being, distress, school or work performance, or sociocultural adjustment.

Even when scale development and item selection accurately reflect current theoretical 
perspectives (i.e., the researcher measures independent cultural orientations), the reliability 
of a scale places an upper limit on all validity coefficients and important outcome variables. 
A perfectly unreliable instrument yields a zero correlation between scores on that scale and 
any outcome (John & Benet-Martínez, 2000). Therefore, low score reliability can attenuate 
correlations between cultural orientations and important outcome variables (e.g., using a 
measure with score reliability of .60, the upper limit of the validity coefficient would be the 
square root of .60, which is approximately .77, when the outcome variable is measured with 
perfect reliability). Thus, without understanding aggregate score reliability, researchers 
may misinterpret important results in acculturation research, and this in turn may influence 
public policy and the distribution of resources for outreach and treatment programs for 
ethnic minorities (Chun, Organista, & Marín, 2003). Because score reliability is a neces-
sary condition of validity, we must understand the score reliability of bidimensional accul-
turation measures before examining their validity. 
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Score Reliability

In its broadest sense, reliability is the extent to which measurements are repeatable or 
stable (Crocker & Algina, 1986; Nunnally & Bernstein, 1994). Thus, reliability is a prop-
erty of the scores, not of tests. Furthermore, a given instrument can yield scores that are 
reliable for one sample and other scores that are unreliable for another sample (Rowley, 
1976). Because score reliability is a characteristic of data, it is essential that researchers not 
only understand the average score reliability typically produced by a scale but also under-
stand the influence of study characteristics and participants on score reliability.

Reporting practices. Reliability plays an important role in the measurement and under-
standing of psychological variables, yet characteristics of reliability are not well under-
stood (Li, Rosenthal, & Rubin, 1996). It may be this lack of understanding that has led to 
the current trend of underreporting reliability indices in the published literature. For exam-
ple, although it has been suggested that researchers report reliability estimates for each 
unique measurement (Wilkinson & the APA Task Force on Statistical Inference, 1999), 
reviews of reporting practices have shown that reliability reporting varies across entire 
journal volumes (Kieffer, Reese, & Thompson, 2001; Meier & Davis, 1990; Whittington, 
1998) and psychological instruments (Vacha-Haase, Henson, & Caruso, 2002). These 
reviews suggest that authors in the areas of psychology examined tend to either (a) give no 
reliability information or (b) make a reference to reliability coefficients from past studies, 
thereby inferring that the data at hand must be as reliable as the data referenced. 

Reliability generalization. RG is a meta-analytic technique that allows researchers to 
examine reported score reliability (Henson & Thompson, 2002; Vacha-Haase, 1998), and it 
is an extension of validity generalization (see Hunter & Schmidt, 1990; Schmidt & Hunter, 
1977). RG is used to (a) determine the average reliability of scores generated by a given 
test and describe the variability in score reliability and (b) examine the relationship between 
score reliability and participant and sample characteristics (e.g., mean sample age, ethnic 
or gender composition). As with other meta-analytic methods, RG allows researchers to 
document characteristics by which score reliability may vary systematically.

Acculturation Measures of Interest

The multigroup, bidimensional measures of acculturation of interest in this study are the 
GEQ (Tsai et al., 2000), SMAS (Stephenson, 2000), and VIA (Ryder et al., 2000). First, 
these measures were chosen because they are in line with current conceptualizations of 
acculturation as a bidimensional process. Second, they were developed for use with all eth-
nic groups, whereas most other bidimensional measures of acculturation were intended for 
specific ethnic groups (e.g., Acculturation Rating Scale for Mexican Americans–Revised by 
Cuellar et al., 1995). Third, these measures have gained considerable popularity, and they 
are used by many researchers to measure acculturation in various groups, across disparate 
locales. Because of their widespread use (e.g., a search in Social Sciences Citation Index 
in January 2007 shows that together, these instruments have been cited almost 120 times 
since their publication in 2000) and potential applicability across different groups, it is 
important to examine how instrument characteristics (e.g., length) and sample characteristics  
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(e.g., age, gender, ethnic composition) are associated with variations in score reliability of 
these measures. Therefore, in this study we assess the reliability generalization of these three 
instruments using RG.

Method

Acculturation Measures

Although researchers have referred to the two groups involved in the acculturation process 
by various names, we use Berry’s (2003) terminology in the following descriptions because 
it is the most widespread in acculturation research. Nondominant culture refers to the heritage 
or ethnic group, or to the heritage or ethnic cultural orientation, and dominant culture refers 
to the mainstream or host group, or to the mainstream or host cultural orientation.

General Ethnicity Questionnaire–Abridged (GEQ). The GEQ (Tsai et al., 2000) is a 
77-item questionnaire that assesses the extent to which respondents participate in and iden-
tify with the nondominant and dominant cultures. Each cultural orientation subscale has 38 
items (plus 1 item about bilingualism). The items are identical in wording, except for the 
culture referenced. These items measure six domains of acculturation: language use and 
proficiency, social affiliation, cultural participation, cultural pride, cultural exposure, and 
media (dominant culture scale) or food (nondominant culture scale) preference. The GEQ 
items are rated on a 5-point Likert-type scale, ranging from 1 (strongly disagree) to 5 
(strongly agree).

Stephenson Multigroup Acculturation Scale (SMAS). The SMAS (Stephenson, 2000) is 
a 32-item questionnaire that assesses the extent to which respondents are immersed in the 
nondominant and dominant cultures. The dominant culture scale has 15 items, and the 
nondominant culture scale has 17 items. The wording of SMAS items varies by scale, but 
each scale measures the same domains: language, interaction, media, and food. Within each 
domain, the items reflect knowledge, behaviors, and attitudes (e.g., language knowledge, 
language behavior, and language attitude). The SMAS items are rated on a 4-point Likert-
type scale, ranging from 1 (false) to 4 (true).

Vancouver Index of Acculturation (VIA). The VIA (Ryder et al., 2000) is a 20-item ques-
tionnaire that assesses the extent to which respondents participate in and identify with the 
nondominant and dominant cultures. Each cultural orientation subscale has 10 items, which 
are identical in wording except for the culture referenced. These items assess three domains 
of acculturation: values, social relationships, and adherence to traditions. The VIA items 
are rated on a 9-point Likert-type scale, ranging from 1 (strongly disagree) to 9 (strongly 
agree).

Literature Search and Data Collection

To identify the studies in which at least one of these three measures of acculturation 
was administered, we performed a literature search using PsycINFO. The search terms 
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used were “General Ethnicity Questionnaire,” “Stephenson Multigroup Acculturation 
Scale,” and “Vancouver Index of Acculturation” as keywords. In addition, we used 
PsycINFO and the Social Sciences Citation Index in a forward search to identify all of 
the articles that have cited Tsai et al. (2000), Stephenson (2000), and Ryder et al. 
(2000). For the present study, the search was limited to dissertations and articles pub-
lished in peer-reviewed journals in English prior to January 2007 (when data were gath-
ered and coded). Finally, we sent e-mail requests to (a) members of two psychology 
listservers, the Asian American Psychological Association and the APA’s Society for the 
Psychological Study of Ethnic Minority Issues, and (b) the first authors of the GEQ, 
SMAS, and VIA validation studies to obtain unpublished data and manuscripts to be 
included in the RG.

Inclusion and Exclusion Criteria

After obtaining the articles and unpublished manuscripts, we confirmed that each article/ 
manuscript used at least one subscale of the GEQ, SMAS, or VIA. We eliminated false- 
positive citations and articles/manuscripts that used significantly different versions of one 
of the measures (e.g., Beaupré & Hess, 2006, used a shortened, French-language version 
of the VIA; Nguyen, Huynh, & Lonergan-Garwick, 2007, used a shortened version of 
the GEQ), because these would decrease generalizability of our findings. One additional 
article/manuscript (Toyama, 2005) was eliminated because it reported unidimensional 
scores for the bidimensional SMAS. Finally, we manually reviewed the reference lists of 
the remaining articles/manuscripts to identify those not captured in the original search. 
All articles/manuscripts were coded and entered into SPSS 12.0 by the first author. After 
excluding irrelevant articles/manuscripts, we identified a total of 39 empirical articles/
manuscripts using at least one subscale of the GEQ, SMAS, or VIA and scoring it bidi-
mensionally. Because some articles/manuscripts reported data from more than one inde-
pendent sample, we coded 66 unique measurements for the nondominant and dominant 
culture scores.

Data Reduction and Coding

Of the 66 unique VIA, SMAS, and GEQ measurement opportunities, 9 (13.6%) made no 
reference to score reliability. Five (7.6%) made references to reliability estimates from 
previous data, specifically to the reliability estimates from the validation study of the instru-
ment administered. Finally, 52 (78.8%) were coupled with a reliability estimate based on 
data gathered for that particular study.

We were able to obtain reliability estimates from some of the authors who did not 
originally report score reliability in their publications. Thus, we had a total of 59 unique 
reliability estimates. However, further inspection revealed that 8 of these 59 studies 
(13.6%) provided reliability coefficients reported in previous research on the same sam-
ple. These were excluded from analyses, leaving 51 reports of an independent adminis-
tration of at least one subscale of the VIA, SMAS, or GEQ. These 51 unique measurements 
of nondominant or dominant culture score reliability were used in this RG (see the 
appendix).
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Coding of samples. Of these 51 unique samples, the majority (39 samples or 76.5% of 
all samples) were composed of U.S. ethnic minorities or immigrants, and the remaining 12 
samples (23.5%) were from various countries around the world. Of the 12 samples from 
outside the United States, 7 were from Canada. For most samples, the group under study 
was a numerical minority in its country (an exception included European Americans who 
were used as a comparison group in some studies and thus given only the dominant culture 
subscale). Thus, we coded ethnicity as follows: African descent (3.9%), European descent 
(25.5%), Latin descent (9.8%), indigenous groups within country of study (2.0%), Chinese 
descent (17.6%), and other Asian (but non-Chinese) descent (23.5%). All of these groups 
included immigrants as well as ethnic minorities in the countries of study (e.g., the “African 
descent” group included first-generation African immigrants in the United States and U.S.-
born African Americans). For the articles/manuscripts that did not report reliability coeffi-
cients separately for each ethnic group, we coded ethnicity as diverse (17.6%). Because 
there was only one study with an indigenous sample, this study was coded as the “miscel-
laneous” group in multiple regression analyses with effect coding. Age was coded as mean 
age reported for the sample, and gender was coded as percentage of females in the sample. 
Finally, generation status was coded as proportion of participants in the sample who were 
born outside the country of study.

Predictor and Criterion Variables in Data Analysis

Internal consistency reliability estimates, particularly coefficient alpha, are the most 
commonly reported estimates of reliability. Because alpha was reported for all 51 samples, 
it was the estimate of reliability in this RG. Based on classical test theory, scale length is a 
likely predictor of score reliability, with longer scales producing scores with higher internal 
consistency (Crocker & Algina, 1986). In addition, important demographic variables that 
make a sample of participants more or less heterogeneous than the validation sample may 
also predict score reliability, including participant age, generational status, gender, ethnic-
ity, and country of study (United States or Canada, from which the majority of samples 
came). Therefore, in our regression analyses, alpha was the criterion variable, and scale 
length and demographic variables with at least small to moderate associations (r ≥ .20) with 
the reliability coefficients were predictor variables.

Random Versus Fixed Effects Analysis

Random and fixed effects analyses differ in three important ways. First, in a random 
effects analysis, the unit of analysis is the study, whereas in a fixed effects analysis, the unit 
of analysis is the participants within the study. Thus, in a fixed effects analysis, the reliabil-
ity estimates for each study are weighted by sample size. As a result, random effects analy-
ses are more conservative and considerably less powerful than fixed effects analyses. 
Second, in a random effects analysis, each study contributes equally to the overall reliabil-
ity estimate, whereas in a fixed effects analysis, studies with more participants contribute 
proportionally more than studies with fewer participants. Third, random effects analysis 
allows for generalization to the population of possible studies, whereas fixed effects analy-
sis allows for generalization only to the population of participants who could have been in 
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the studies included in the RG. Despite the tradeoff for lower statistical power, we deemed 
it appropriate given our sample size to use the random effects model to gain broader gen-
eralizability of our findings.

Results

Characteristics of Samples Analyzed

Of the 51 unique samples included in this RG, there was a wide range of sample sizes, 
from 30 to more than 600 respondents. The typical sample included about 100 respondents 
(M = 166, Mdn = 105, SD = 148). Most samples (k = 39) were from the United States, and 
the typical sample included college-age respondents (M = 22.47, Mdn = 20.41, SD = 5.73). 
Of the 50 samples for which we had gender composition information, nearly half (42%) 
had approximately equal (45% to 55% of each group) proportions of male and female 
respondents (proportion female: M = 58.07, Mdn = 54.25, SD = 21.98). Finally, the typical 
sample included about one third foreign-born participants (proportion born outside country 
of study: M = 36.53, Mdn = 29.00, SD = 33.33).

Characteristics and Homogeneity of Score Reliability

Table 1 shows the estimates of central tendency and dispersion of coefficient alpha in 
the 51 samples included in this RG analysis (note that in some samples, only one culture 
orientation scale was administered). The mean and median reported reliability coefficients 
for the three acculturation measures have been at or above the conventional cutoff value of 
.80 for research purposes (Nunnally & Bernstein, 1994), except for the coefficients for the 
dominant culture scale of the SMAS (which has a mean and median reliability greater than 
.70). The descriptive statistics reported in Table 1 show that the VIA, SMAS, and GEQ usu-
ally generate acceptably reliable scores, but they cannot always be counted on to do so from 
study to study. In fact, 10 (23.8%) nondominant culture orientation reliability estimates and 
11 (23.4%) dominant culture orientation reliability estimates were below the conventional 
cutoff for most research purposes (.80), and 30 (71.4%) nondominant culture orientation 
reliability estimates and 37 (78.7%) dominant culture orientation reliability estimates were 
below the conventional cutoff for most clinical purposes (.90; Nunnally & Bernstein, 1994). 
For the correlation and regression analyses reported below, we excluded the one case in 
which dominant culture orientation alpha was .39 (see the appendix), because this could be 
considered an outlier—no other reliability estimate was that low. The descriptive statistics 
reported in Table 1 for dominant culture orientation reliability estimates did not change 
significantly when the outlier was removed, but it was not included in correlation and regres-
sion analyses based on recommendations by Cohen, Cohen, West, and Aiken (2003).

Correlates of Reliability

First, we tested the relationship between scale length and score reliability estimates using 
bivariate correlations (see Table 2) and analysis of variance. Scale length was correlated moder-
ately and positively with dominant culture score reliability (r = .46, p = .001), such that longer 
dominant culture scales tended to produce more reliable scores. To explore this relationship, 
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we conducted a univariate analysis of variance comparing reliability estimates separately for 
nondominant and dominant scores for the GEQ, SMAS, and VIA. There were no significant 
differences among the nondominant culture reliability estimates for the three acculturation 
measures, F(2, 39) = 0.78, p = .47, η2 = .04. However, there were large and significant differ-
ences among the dominant culture reliability estimates, F(2, 44) = 11.25, p = .0001, η2 = .34. 

Table 1
Descriptive Statistics for Reliability Coefficients and Demographic Variables 

(Excluding Ethnicity)

	 % Below Cutoffs

Variable	 k	 M	 Mdn	 SD	 Range	 Research	 Clinical

Nondominant	 42	 .84	 .87	 .09	 .63–.97	 23.8	 71.4 
culture orientation: 
alpha for all 
measures

Vancouver	 14	 .83	 .85	 .08	 .66–.92	 28.6	 78.6 
Index of 
Acculturation

Stephenson 	 12	 .82	 .85	 .11	 .63–.97	 25.0	 75.0 
Multigroup 
Acculturation Scale

General Ethnicity 	 16	 .86	 .88	 .07	 .64–.93	 18.8	 62.5 
Questionnaire 
(Abridged)

Dominant	 47	 .83	 .85	 .09	 .39–.94	 23.4	 78.7 
culture orientation: 
alpha for all 
measures

Vancouver Index	 13	 .83	 .84	 .06	 .70–.89	 15.4	 100.0 
of Acculturation

Stephenson	 11	 .74	 .77	 .14	 .39–.90	 72.7	 90.9 
Multigroup 
Acculturation 
Scale

General Ethnicity 	 23	 .87	 .88	 .04	 .77–.94	 4.3	 60.9 
Questionnaire 
(Abridged)

Predictor variables
Average age	 51	 22.47	 20.41	 5.73	 15.70–40.80	 —	 —
Proportion female	 50	 58.07	 54.25	 21.98	 0.00–100.00	 —	 —
Proportion born	 39	 36.53	 29.00	 33.33	 0.00–100.00	 —	 — 

outside country 
of study

Note: Total N of 51 samples yielded 8,491 respondents. In some samples, only one culture orientation scale was 
administered; thus, the sample sizes for nondominant and dominant culture orientation are less than 51. The 
conventional cutoff for research purposes is α = .80, and the conventional cutoff for clinical purposes is α = .90 
(Nunnally & Bernstein, 1994).

 at UNIV OF CALIFORNIA RIVERSIDE on March 12, 2009 http://jcc.sagepub.comDownloaded from 

http://jcc.sagepub.com


264      Journal of Cross-Cultural Psychology 

Table 2
Correlations Between Reliability Coefficients and Predictor Variables

Variable	 n	 r	 p

Average age			 
Nondominant culture orientation	 42	 .05	 .753
Dominant culture orientation	 46	 .09	 .538

Proportion female			 
Nondominant culture orientation	 41	 –.05	 .775
Dominant culture orientation	 45	 –.40	 .006

Country of study (United States vs. Canada)			 
Nondominant culture orientation	 37	 .009	 .957
Dominant culture orientation	 41	 .05	 .974

Proportion born outside country of study			 
Nondominant culture orientation	 32	 .15	 .406
Dominant culture orientation	 37	 .05	 .784

African descent			 
Nondominant culture orientation	 42	 .18	 .251
Dominant culture orientation	 46	 .17	 .273

European descent			 
Nondominant culture orientation	 42	 –.01	 .950
Dominant culture orientation	 46	 –.05	 .722

Latin descent			 
Nondominant culture orientation	 42	 –.35	 .024
Dominant culture orientation	 46	 –.55	 .00007

Asian (non-Chinese) descent			 
Nondominant culture orientation	 42	 –.14	 .815
Dominant culture orientation	 46	 –.18	 .237

Chinese descent			 
Nondominant culture orientation	 42	 .21	 .182
Dominant culture orientation	 46	 .52	 .0002

Ethnically diverse sample			 
Nondominant culture orientation	 42	 .11	 .508
Dominant culture orientation	 46	 .09	 .547

Scale length			 
Nondominant culture orientation	 42	 .17	 .283

  Dominant culture orientation	 46	 .46	 .001

Post hoc analyses revealed that the GEQ yielded marginally more reliable dominant culture 
scores than the VIA and significantly more reliable scores than the SMAS (Table 1). VIA and 
SMAS reliability estimates for the dominant culture scores were not significantly different 
from each other, p = .17.

Second, we tested the relationship between sample-specific variables (age, generation 
status, gender, and country of study) and score reliability estimates using bivariate correla-
tions (see Table 2). Of these sample-specific variables, only gender and dominant culture 
score reliability were moderately and negatively correlated to each other (r = –.40, p = 
.02). Studies with a greater proportion of women tended to produce less reliable scores 
on the dominant culture scale. In terms of ethnicity, dominant culture score reliability was 
negatively associated with Latino ethnicity (r = –.55, p = .00007), but it was positively 
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associated with Chinese ethnicity (r = .52, p = .0002). Also, nondominant culture score 
reliability was negatively associated with Latino ethnicity (r = –.35, p = .024). Studies with 
a greater proportion of respondents of Latin descent tended to produce less reliable scores 
on the dominant and nondominant culture scales, whereas studies with a greater proportion 
of respondents of Chinese descent tended to produce more reliable scores on the dominant 
culture scale. Note that ethnicity variables were coded dichotomously (e.g., Chinese vs. 
not Chinese), so correlations between ethnicity variables and alphas reported in Table 2 are 
Pearson point-biserial correlations.

Predicting Future Reliability

To predict future score reliability for these instruments, we regressed reliability coeffi-
cients onto the predictor variables with at least small to moderate associations (r ≥ .20) with 
the reliability coefficients as reported in Table 2, even if these correlations were not sig-
nificant. These regression models can help test users to estimate the reliability coefficient 
expected for a particular sample. In addition, these models can help to inform sampling 
decisions to improve that reliability coefficient when needed.

Table 3 summarizes results from the multiple regression analyses. In the first regres-
sion analysis, reliability coefficients for the nondominant culture orientation scale of all 
three acculturation measures were regressed onto the two variables with moderate cor-
relations with score reliability: Latino and Chinese ethnicity (no other sample charac-
teristics affect the reliability of the nondominant culture orientation scales). The 
constant in these regression analyses, .84 (the grand mean), is the reliability coefficient 

Table 3
Regression Analyses Predicting Reliability Coefficients

Variable	 Constant	 b	 SE b	 β	 p	 Pearson r

Nondominant Culture reliability coefficient (k = 42)a

Model	 .84		  .02		  <.001	  
    Latin descent		  –.08	 .04	 –.32	 .04	 –.35
    Chinese descent		  .04	 .03	 .18	 .23	 .21
Dominant Culture reliability coefficient (k = 46)b

Step 1: R2 = .36, p = .0001	 .87		  .026		  <.001	
    Proportion female		  –.001	 .0003	 –.38	 .004	 –.40
    Scale length		  .002	 .001	 .44	 .001	 .46
Step 2: ∆R2 = .310, p < .001	 .83		  .02		  <.001	
    Proportion female		  –.0004	 .0003	 –.12	 .25	 –.40
    Scale length		  .002	 .001	 .31	 .02	 .46
    Latin descent		  –.09	 .02	 –.49	 .00001	 –.55
    Chinese descent		  .06	 .02	 .39	 .0003	 .52

Note: For both regression analyses, the indigenous sample (N = 1) was the miscellaneous group. We only 
entered the moderately and/or significantly correlated predictors into each regression.
aTotal variance explained in reliability coefficients for nondominant culture scores: R2 = .14; F(2, 39) = 3.112, 
p = .06. bTotal variance explained in reliability coefficients for dominant culture scores: R2 = .67; F(4, 40) = 
19.85, p < .001. 
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expected in a future study in which the nondominant culture scale from the VIA, SMAS, 
or GEQ is administered regardless of the ethnic composition of the sample. However, 
increasing the proportion of individuals of Latin descent can decrease alpha signifi-
cantly, but increasing the proportion of individuals of Chinese descent does not signifi-
cantly change alpha.

Next, reliability coefficients for the dominant culture orientation scale of all three 
acculturation measures were regressed onto gender and scale length (centered around 10 
items, the number of items for each subscale in the shortest instrument, the VIA) in the 
first step and onto the three ethnicity variables with moderate correlations with score 
reliability (Latino, and Chinese ethnicity) in the second step (see Table 3). The constant, 
.83, is the reliability coefficient expected in a future study in which the dominant culture 
scale from the VIA, SMAS, or GEQ is administered, and this is the grand mean of the 
reliability coefficients for dominant culture subscales at mean levels of the predictors 
included in the equation. After ethnicity variables are introduced into the equation, the 
proportion of women is no longer a significant predictor of alpha, but scale length 
remains a significant predictor of alpha, such that increasing the scale length can increase 
alpha. Latino ethnicity predicts a medium to large, significant decrease and Chinese eth-
nicity predicts a medium, significant increase in alpha even after controlling for gender 
and scale length.

Discussion

On average, the GEQ, SMAS, and VIA have yielded alphas above .80 on both the non-
dominant and dominant culture scales across many different samples. Although these aver-
age score reliability estimates would meet conventional cutoffs for research purposes (.80), 
they would not meet conventional cutoffs for clinical settings (.90; Nunnally & Bernstein, 
1994). Moreover, the range of score reliability estimates was high, with nondominant reli-
ability estimates ranging from .63 to .97 and dominant reliability estimates ranging from 
.67 to .94 (not including the outlier of .39). In research and clinical settings, such a wide 
range of score reliability has serious consequences for validity coefficients and decision 
making. Although acculturation assessment tools such as these are typically used in 
research settings and would be adequate for such settings, the GEQ, SMAS, and VIA 
should be used with caution in situations where personal and social costs are considered 
more important or significant.

In addition to characterizing score reliability, we also examined factors relating to vari-
ation in score reliability using regression analyses. In RG studies, it is important to deter-
mine the factors that relate to score reliability, and it is equally important to examine those 
factors that do not contribute to score reliability. Researchers and test users can exercise 
caution when using the measures under conditions known to be related to lower score reli-
ability. Conversely, researchers and test users can use the measures with more confidence 
under conditions known to be related to higher score reliability. In our study, scale length, 
gender, and ethnicity were all related to score reliability estimates, but there were different 
patterns of these relations for nondominant and dominant culture scales.
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Factors Related to Score Reliability

Scale length. There was no substantial difference among scale lengths on reliability esti-
mates for nondominant culture scores, but longer dominant culture scales tended to produce 
more reliable scores. Although typically, having more items in a scale results in higher score 
reliability, this is not necessarily the case when these items have little content overlap with 
each other. Given the complex and multidimensional nature of acculturation and the vast 
array of different nondominant groups undergoing acculturation (Berry, 2003), it is perhaps 
not surprising that for nondominant culture orientation, having more items is not related to 
having higher score reliability. As compared with the VIA, the longer instruments (SMAS 
and GEQ) measure more specific domains of acculturation (e.g., cultural pride, media use), 
which may represent different facets or subconstructs under the rubric of culture orientation. 
Because nondominant cultural orientation may vary depending on the domain and the cul-
ture (e.g., group status, history, etc.), having more items that measure different domains of 
acculturation would likely not increase score reliability. On the other hand, orientation to 
dominant culture may be less varied in content than orientation toward nondominant culture 
across the different domains of acculturation. For example, most of these samples were 
taken from the United States, so being oriented to the dominant American culture may look 
similar across groups in different geographical locations within the United States.

Gender composition. There was no substantial difference between male and female sam-
ples on reliability estimates for nondominant culture scores, but samples with more women 
tended to produce less reliable dominant culture scores. It is not entirely clear why dominant 
culture scores should be less reliable for women. One possible explanation is that the domi-
nant culture items were less internally consistent for women because of gender differences 
in the acculturation process. For example, it is possible that for men, all of the items measure 
orientation to dominant culture, whereas for women, they measure orientation to dominant 
culture as well as opportunity to interact with members of the dominant group outside the 
home, opportunity to learn the dominant language, and so on. Thus, for women, the domi-
nant culture items might be measuring several different (but still related) constructs, making 
them less internally consistent. Regardless of the reason behind this finding, the dominant 
culture scales of these instruments should be used with more caution for women.

Ethnic composition. Reliability of nondominant and dominant culture scores was related 
to sample ethnicity. Both subscales for all three instruments yielded less reliable scores for 
respondents of Latin descent. Latinos were underrepresented in all standardization samples 
of the GEQ, SMAS, and VIA, which suggests that the questionnaire items did not hang 
together as well for Latinos, which may partially account for the lower reliability of scores 
for this group. On the other hand, the dominant culture subscale yielded more reliable 
scores for those of Chinese descent. Respondents of Chinese descent were well represented 
in the GEQ and VIA standardization samples, so the items may hang together best for 
members of this group, which may account for their overall higher reliability estimates.

In summary, for nondominant culture score reliability, having more participants of Latin 
descent was related to a small to moderate decrease in score reliability, whereas having 
more participants of Chinese descent was related to a moderate increase in score reliability. 
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For dominant culture score reliability, having more participants who are female or of Latin 
descent also was related to moderate decreases in score reliability, whereas having more 
participants of Chinese descent or a longer scale was related to moderate increases in score 
reliability. Thus, for both nondominant and dominant culture scales of the GEQ, SMAS, 
and VIA, Chinese and Latino ethnicities were related consistently to changes in score reli-
ability. This suggests that although these instruments yielded adequately reliable scores for 
both groups, more focused inquiries are needed concerning the performance of these mul-
tigroup acculturation instruments for Latinos.

Limitations

There are several important limitations of our analyses. First, we made every effort to 
obtain unpublished data and score reliability estimates when they were not reported in 
published articles, but as in every meta-analysis, there is the possibility of a file-drawer 
problem. Fail-safe N analyses indicated that the mean population reliability of nondomi-
nant culture orientation scores would be less than .80 (the commonly accepted threshold in 
research settings) if there were 23 file-drawer studies with an unweighted average reliabil-
ity estimate of .728 (see Howell & Shields, 2008, for details about computing the fail-safe 
N for RG studies). For dominant culture orientation score, fail-safe N analyses indicated 
that the mean population reliability would be less than .80 if there were 20 file-drawer stud-
ies with an unweighted average reliability estimate of .728. For these reasons, it is impera-
tive that more researchers report score reliability for nondominant and dominant culture 
orientation scales of the GEQ, SMAS, and VIA for us to be confident that the population 
reliability coefficients are above .80.

Given that more than one fourth of research articles and manuscripts obtained did not 
accurately report reliability estimates, we must reiterate that reliability is a property of 
scores, not of tests. Wilkinson and APA Task Force on Statistical Inference (1999) reminded 
researchers that “a test is not reliable or unreliable. Reliability is a property of the scores 
on a test for a particular population of examinees. Thus, authors should provide reliability 
coefficients of the scores for the data being analyzed even when the focus of their research 
is not psychometric” (p. 596).

Another limitation is the small sample size and overrepresentation of U.S. samples, 
which contributes to lack of power and limits our ability to generalize results to other coun-
tries. We could only conduct analyses looking at the contribution of country of study for 
the United States and Canada (although the sample size for Canada was quite small, k = 7). 
Given the increased diversity and intergroup contact in many countries attributable to glo-
balization, more acculturation research is needed in countries other than the United States. 
Moreover, it was not possible to conduct our analyses separately for the GEQ, SMAS, and 
VIA because of the small sample size for each instrument. Although we attempted to 
account for scale length differences in score reliability, scale length is confounded with the 
scale itself. Therefore, other characteristics such as item wording or measured content may 
have contributed to the wide range of score reliability estimates reported in the literature; 
for example, the range of alphas for nondominant culture orientation subscales was from 
.63 (unreliable scores) to .97 (very reliable scores). However, given the important similari-
ties between these measures (all were developed for potential use with many different 
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ethnic groups, and all are bidimensional), we deemed it appropriate to combine these meas-
ures for analyses. Furthermore, by aggregating them in our analyses, we were able to 
examine some common correlates of score reliability among the three instruments.

Implications

Despite these limitations, this is an important first-ever attempt to characterize and predict 
bidimensional acculturation score reliability. The bidimensional acculturation measures we 
analyzed were instrumental in moving the field forward in terms of measurement. They have 
(at least temporarily) settled the debate about unidimensional versus bidimensional accul-
turation measures. Now, given their wide use and popularity, we have added to the research 
literature by examining the reliability of the scores that they yield.

Specifically, our regression equations can be used by researchers and other test users to 
predict future score reliability for a sample. For example, the constant in the regression for 
nondominant culture orientation (Table 3) indicates that the expected alpha is .84 for a sam-
ple with an average number of Latinos or persons of Chinese descent. Adding betas allows 
us to predict that the alphas would be .76 (95% confidence interval = .69-.83) for a sample 
of Latinos and .88 (95% confidence interval = .82-.94) for a sample with persons of Chinese 
descent. These estimates allow researchers to understand how large of a difference in score 
reliability they can expect between samples of different ethnic groups. Although these sam-
ple or participant characteristics predict variation in score reliability, the constants in both 
equations were above .80, the conventional cutoff for research purposes.

In summary, we evaluated three multigroup, bidimensional acculturation instruments 
using RG, a meta-analytic method for characterizing score reliability. For the 51 unique 
samples analyzed, reliability estimates of the GEQ, SMAS, and VIA appear to be robust 
and were above conventional cutoffs for research purposes, although the ranges of reliabil-
ity estimates were wide. Using bivariate correlations, we found that variability in the reli-
ability estimates was associated with scale length, gender, and ethnic composition of the 
samples, but the pattern of association was different for nondominant and dominant culture 
orientations. Our multiple regression findings suggest that test users can be confident in the 
reliability of the GEQ, SMAS, and VIA scores, especially when research is done on groups 
in the United States, but there are some conditions under which these instruments should 
be used with caution. In addition, test users can use our equations to calculate the predicted 
reliability of the GEQ, SMAS, and VIA scores given their sample characteristics. Finally, 
our study underscores the need for researchers to accurately report score reliability in their 
publications, even when their research is not focused on the psychometric properties of one 
of these acculturation instruments.
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