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Abstract

In a demanding test of measurement invariance, we examine the relative cross-cultural
generalizability of the five-factor model of social axioms in samples from 23 nations (total N
= 7,275). With some modifications, results showed modest evidence of both configural and
factorial invariance of the measure. Even such modest evidence is impressive in such a diverse
sample and with such a stringent test, but nonetheless, areas are noted where the Social Axioms
Survey could be improved to achieve better fit for invariance tests.

Keywords
cultural psychology, measurement/statistics, values, attitudes, beliefs

Social axioms are designed to complement values in understanding cultures and accounting for
cross-cultural differences (Leung et al., 2012). They are defined as generalized expectancies,
that is, abstract beliefs, which people endorse as basic premises that guide their behavior
(Leung et al., 2002). Social axioms are labeled as such because they are axiomatic, that is,
taken to be true and going unchallenged, by definition. They can be beliefs about people, social
institutions, the physical or spiritual world, or phenomena in the social world. They can be
measured with the Social Axioms Survey (SAS; Leung & Bond, 2004), using items that are
statements of relationships between two entities (e.g., “Adversity can be overcome by effort”).
This differentiates them from values, which are statements about the absolute merit or desir-
ability of a single entity.

Social axioms are organized into five dimensions (Leung et al., 2012), each corresponding to
one scale. Social cynicism refers to a negative view of human nature, a bias against some social
groups, general distrust toward social institutions, and the beliefs that power is corrosive to moral
standards and that people are unscrupulous in the pursuit of their goals. Social complexity refers
to the belief that there are many ways to solve a problem and that people change their behavior
to adapt to situations and circumstances. Reward for application (RA) refers to the belief that
hard work and careful planning are rewarded with positive outcomes. Religiosity/spirituality
(RE) refers to a belief in the existence of supernatural entities and a belief that traditional reli-
giousness has a positive effect on society. Fate control (FC) is the belief that fate influences life
outcomes but that it, in turn, can be predicted and influenced.
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The five-factor structure of the SAS was derived and tested in many countries (e.g., Gari,
Panagiotopoulou, & Mylonas, 2009; Ismail, 2009; Leung & Bond, 2004; Leung et al., 2002;
Leung et al., 2012; Safdar, Lewis, Greenglass, & Daneshpour, 2009; Van de Vijver, Valchev, &
Suanet, 2009), and the fit of the five-factor model has been deemed acceptable. To our knowl-
edge, no studies have attempted to test the measurement invariance (MI) of the SAS using multi-
group confirmatory factor analysis (CFA) with single items as indicators in a fairly representative
sample of countries from around the world. This study aims to fill this gap in the literature on
social axioms.

Mi

A MI testing approach allows us to determine the extent to which the basic structure of the
SAS is cross-culturally stable and the degree to which individuals in different populations use
its scales similarly. In addition, it allows for more confidence when making mean compari-
sons between groups on social axiom factors/scales and when interpreting correlations
between the SAS and other psychological measures, for example, personality. The most basic
level, here called “configural invariance,” indicates the same factor structure (i.e., same num-
ber of factors based on the same indicators) across groups (Vandenberg & Lance, 2000). The
next level, factorial invariance, requires that factor loadings of indicators on their respective
latent factors are equal across groups (e.g., Spini, 2003). If established, it indicates that the
same latent factors are being measured by the indicators across groups. In other words, the
content of the latent factors is well matched. Factorial invariance also indicates that it is
appropriate to examine the relationships of the latent factors with other variables of interest
across different groups.

More stringent constraints can be imposed if desired. The next level of MI, scalar invari-
ance, imposes equality constraints on the intercept of each indicator across groups. This level
of invariance allows direct comparisons of factor means between groups because it indicates
that factors have the same scale and origin (Fischer & Lun, 2008). The final level, full invari-
ance, imposes equality constraints on the error variance of each indicator across groups. This
level of invariance establishes that all group differences are due to differences on the latent
factors (Chen, 2007).

Invariance testing is an extension of single-group CFA. The task of achieving reasonably good
fit in CFAs with multidimensional instruments has proven to be very challenging. For example,
Hopwood and Donnellan (2010) cite the general finding in the literature that multidimensional
personality inventories, many of them developed by exploratory factor analysis, routinely fail to
achieve adequate fit. Their own CFAs of inventories on five different platforms, all constructed
in North America, found that none of them achieved adequate fit in a North American community
sample. If it is difficult to achieve a good fit of multidimensional models in just one population,
it should be even more challenging to locate a good fit in models tested across many populations.
Nevertheless, such fit is often assumed when a measure or model is used across multiple cultural
contexts, and it is important to check the tenability of this assumption.

Method

Participants

The data analyzed come from participants in the Survey of Worldviews collected online by way
of a project coordinated from the University of Oregon in 2012. Data were collected from 8,883
individuals (the vast majority being college students) in 33 countries that add up to two thirds of
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Table I. List of Countries, Sample Sizes, and Means and Standard Deviations of Social Axioms Scales.

Means and standard deviations of social axioms scales

Country N cY RA sC FC RE

India 365  432(091) 503(0.72) 456 (055) 3.28(0.88)  3.92(0.78)
Argentina 239 3.80(0.93) 457 (0.74) 437 (048)  3.17(0.68)  3.64 (0.69)
Poland 222 374(0.93) 464 (0.64) 459 (043)  357(0.69)  3.74 (0.64)
Greece 234 441 (081) 451 (0.61) 444 (044) 3.11(0.72)  3.67(0.73)
Ukraine 240  392(0.80) 490 (0.57) 446 (043) 344 (0.72) 3.58(0.71)
Ethiopia 353 408(0.95) 474 (0.73) 455(0.56) 405 (0.81)  4.22(0.79)
Kenya 278 423(0.98) 497 (0.75) 447 (0.56) 3.73(0.83)  4.22(0.85)
Canada 215  375(091) 440 (0.75) 4.38(0.62) 2.88(0.83)  3.44(0.73)
Singapore 293 391 (0.83) 453 (0.68) 4.54(048) 338(0.72)  3.79 (0.67)
Turkey 410 389 (0.80) 457 (0.70) 446 (0.41)  3.49 (0.65)  3.67 (0.62)
Germany 342 373(0.75) 405(0.77)  435(050) 329 (0.69)  3.46 (0.66)
Morocco 410 353(092) 3.97(l.16) 377 (0.90)  3.45(0.89)  3.56 (1.07)
Nepal 337  448(0.87) 499 (0.88) 449 (0.6]) 358(072)  3.87 (0.73)
Brazil 193 356(0.94) 4.16(091) 461 (045) 257 (0.66)  3.96 (0.74)
Peru 300 378(0.94) 478(0.70) 433 (051) 291 (081)  3.75(0.77)
China 334  3.85(0.85) 439(0.66) 4.62(049) 342(0.73)  3.65(0.68)
England 216 3.96(0.88) 445 (0.62) 444 (048)  3.08(0.99)  3.56 (0.77)
Philippines 420 391 (0.94) 524(0.76) 463 (0.63) 353(0.84)  4.03 (0.85)
Thailand 339 427 (091) 5.13(0.65) 468 (045) 3.73(0.82)  4.06 (0.69)
Taiwan 389 421 (0.84) 424 (0.69) 469 (0.4]) 3.67(0.62)  3.82(0.58)
Tanzania 246 474(0.82) 499 (0.69) 466 (0.58)  3.93(0.94)  4.38(0.82)
The United States 409 3.82 (0.83) 4.43 (0.79) 436 (0.57)  3.09 (0.76)  3.67 (0.75)
Spain 352 403 (0.87) 454(0.73) 440 (053) 3.22(0.85  3.59 (0.81)
Japan 399  374(093) 3.83(0.77) 449 (059)  3.34(0.65)  3.63(0.72)
Bangladesh 247 444 (0.85) 5.05(0.73) 449 (0.53)  3.81(0.73)  4.00 (0.69)
Malaysia 313 351 (0.85) 534(0.70) 4.63(053) 3.8l (0.68)  3.76 (0.59)
Total 8245  3.98(0.93) 463 (0.85) 447 (058) 342(0.83)  3.79 (0.78)

Note. These means and standard deviations were calculated using all indicators of the respective factors. CY = social
cynicism; RA = reward for application; SC = social complexity; FC = fate control; RE = religiosity.

the world population in both number and economic impact (see Saucier et al., 2013, for details
about the full sample and study methodology and sample demographics). The subsample used in
this study consists of those 8,245 individuals from 26 nations who met the following criteria:
They were college students (this restriction enables a control on the level-of-education variable).
Their responses were not among a few protocols suspected of being duplicates or of being ran-
dom responders. They did not have 100% missing data on the variables of interest. See Table 1
for a list of countries, sample sizes, and factor means for each of the countries. The factor means
were calculated using Mplus 7.0 (L. K. Muthén & Muthén, 2012) and are only directly compa-
rable if the conditions for scalar invariance are met.

Measures

Analyses were conducted on a 30-item version of the SAS. The questionnaire was administered
in each country’s major native language (with English used in India and Kenya) using a process
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Table 2. List of Social Axioms Scales and Their Indicators.

Social Cynicism
Kind-hearted people usually suffer losses
Kind-hearted people are easily bullied
Powerful people tend to exploit others
Power and status make people arrogant
Reward for Application
Hard-working people will achieve more in the end
Every problem has a solution
One will succeed if one really tries
One who does not know how to plan for his or her future will eventually fail
Adversity can be overcome with effort
Social Complexity
Human behavior changes with the social context
One’s behaviors may be contrary to one’s true feelings
People may have opposite behaviors on different occasions
One has to deal with matters according to the specific circumstances
To plan for possible mistakes will result in fewer obstacles
Current losses are not necessarily bad for one’s long-term future
There is usually only one way to solve a problem
There are phenomena in the world that cannot be explained by science
To deal with things in a flexible way leads to success
To experience various lifestyles is a way to enjoy life
Fate Control
Characteristics that one is born with like appearance affect one’s fate
There are many ways to predict what will happen in the future
There are certain ways to help us improve our luck and avoid unlucky things
Fate determines one’s successes and failures
Good luck follows if one survives a disaster
A person’s talents are inborn
All things in the universe have been determined
Religiosity
Belief in a religion helps one understand the meaning of life
Religious faith contributes to good mental health
Religion makes people escape from reality
Religious beliefs lead to unscientific thinking

of blind back-translation. Each item was treated as an indicator for one of the five factors. The
measure included 4 indicators of social cynicism, 5 indicators of reward for application, 10
indicators of social complexity, 7 indicators of fate control, and 4 indicators of religiosity. Items
were rated on a scale from 1 (strongly disagree) to 6 (strongly agree).! See Table 2 for a list of
the items.

Procedure

The literature on the structure of the SAS was examined to rank items in terms of their per-
formance in previous studies. The items that performed most consistently (i.e., had a high
primary loading on the appropriate factor and low secondary loadings on other factors) in
previous studies, listed first under their factors in Table 2, were used to scale their respective
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factors in our analyses. It is notable that social complexity items after the third and fate con-
trol items after the second all performed relatively inconsistently according to our criteria in
previous studies. In addition, these two subscales, Social Complexity and Fate Control, are
the longest. They were lengthened to increase their reliabilities, which were lower than other
subscales (Van de Vijver et al., 2009). Given this information, we suspected that indicators of
social complexity and fate control would again be a source of misfit and were candidates for
removal.

We split our countries into two random sets, the first containing 12 countries (India, Argentina,
Poland, Greece, Ukraine, Ethiopia, Kenya, Canada, Singapore, Turkey, Germany, and Morocco)
in Table 1 and the second containing the remaining 14 countries (Nepal, Brazil, Peru, China,
England, Philippines, Thailand, Taiwan, Tanzania, the United States, Spain, Japan, Bangladesh,
and Malaysia). This enabled us to not merely test one a priori structural model but to also empiri-
cally derive a model that might achieve a better fit and rigorously test it so as to establish its
generalizability and usefulness to investigators in future studies. Specifically, we could then use
the first set of countries as a derivation sample, in which a model is derived and optimized, and
the second set of countries as a cross-validation sample, in which the fit of the optimized model
is interpreted as a realistic estimate of the generalizability of the optimized model to other sam-
ples (Wiggins, 1973). Cross-validation is recommended for procedures based on regression-
based procedures when the sample is large enough (Horst, 1966; Wiggins, 1973). Each of our two
sets of countries had roughly 4,000 cases, which seems a sufficient sample size either for empiri-
cally deriving or for testing a model.

A baseline model with five correlated factors and their respective indicators (as outlined in
Table 2) was fit in each country separately to verify that it would converge with no errors. The
baseline model did not converge initially in Morocco. It was suspected that there were duplicate
responses in the data. Suspected duplicate responders, four in all, identified via a correlation >.98
with at least one other respondent were eliminated. The model then converged but still had a non-
positive definite matrix due to estimated correlations greater than 1.00 between the social com-
plexity factor and all other factors, suggesting that social complexity was not distinguishable in
that sample. Bangladesh and Malaysia also produced non-positive definite matrices. In
Bangladesh, social complexity had an estimated correlation greater than 1.00 with reward for
application. In Malaysia, fate control had correlations beyond —1.00 with all factors but social
cynicism. In short, it appeared that social complexity in Morocco and Bangladesh and fate con-
trol in Malaysia were not fully distinguishable from the other factors. Notably, these are the fac-
tors that were identified a priori as potential sources of misfit based on prior research. These
countries were dropped from further analyses. The fit indices of the baseline model in each of the
countries can be found in Table 3. The standardized loadings of each of the indicators on their
respective factors in each country can be found in the appendix.

Configural invariance was then evaluated in the first set of countries. Modification indices
were examined. The most common recommendations for modification were to allow cross-
loadings for two social complexity items: “There is usually only one way to solve a problem”
on reward for application and “There are phenomena in the world that cannot be explained by
science” on religiosity. These items tended to show these cross-loadings also in previous stud-
ies. A test of configural invariance where the cross-loadings were allowed did not converge. For
this reason and to maintain a simpler model, these two items were eliminated from further
analyses.

Once the two social complexity items were eliminated, the performance of other items was
examined. Four more items were eliminated because they commonly had negative loadings
(when they are meant to be forward keyed) or loadings close to 0. These items were as follows:
“One who does not know how to plan for his or her future will eventually fail” (RA), “There are
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Table 3. Fit Indices of Progressively Stringent Measurement Invariance Tests.

Nation x? df ¥ df SRMR RMSEA CFI
Set |
India 746.0 395 1.89 .066 .049 749
Argentina 736.4 395 1.86 .081 .060 614
Poland 885.6 395 2.24 .095 .075 .634
Mexico 775.5 395 1.96 .103 .080 525
Ukraine 818.2 395 2.07 .088 .067 638
Ethiopia 854.2 395 2.16 .074 .057 718
Kenya 956.6 395 2.42 .091 .072 .627
Canada 1,070.1 395 2.71 AL .089 .657
Singapore 992.3 395 2.51 .089 .072 .720
Turkey 1,173.2 395 2.97 .086 .069 .688
Germany 1,220.3 395 3.09 .100 .078 .605
Measurement invariance?
Configural (baseline) 10,228.6 4,345 2.35 .088 .069 .662
Configural (optimized) 5,501.0 2,651 2.08 074 .062 .787
Factorial 5,979.2 2,841 2.10 .083 .063 766
Scalar 8,986.5 3,031 2.96 .099 .083 .556
Scalar (partial) 7,326.4 2,971 2.47 .089 .072 675
Fullb 6,219.3 2,059 3.02 137 .085 472
Set 2
Bangladesh 785.4 395 1.99 .080 .063 .690
Malaysia 1,050.3 395 2.66 .093 .073 753
Nepal 690.6 395 1.75 .074 .047 .850
Brazil 759.5 395 1.92 .093 .069 671
Peru 882.1 395 2.23 .084 .065 616
China 960.8 395 2.43 .090 .065 743
England 986.8 395 249 .104 .083 .659
Philippines 1,118.8 395 2.83 .085 .066 749
Thailand 1,149.2 395 291 .094 .075 617
Taiwan 1,197.0 395 3.03 .095 .072 .688
Tanzania 1,168.9 395 2.96 116 .089 .503
The United States 1,239.9 395 3.14 .088 .072 .708
Spain 1,153.7 395 2.92 .103 .074 .678
Japan 2,036.1 395 5.15 129 .102 535
Measurement invariance®
Configural 7,482.1 2,892 2.59 .084 .070 774
Factorial 8,235.7 3,101 2.66 .095 071 747
Scalar 13,624.0 3,310 4.12 129 .097 492
Scalar (partial) 11,284.6 3,244 3.48 .109 .087 .604
Full 17,387.5 3,574 4.87 .202 .109 .320

Note. “Baseline” denotes the a priori model (unmodified: no items were eliminated, and none were allowed to cross-
load or correlate). The results for the individual countries were in each case the fit of the baseline model. SRMR =
standardized root mean square residual; RMSEA = the root mean square error of approximation; CFl = comparative
fit index.

2The measurement invariance models in Set | were run after the elimination of Morocco due to non-convergence.
5The full invariance model could only be run after the elimination of Poland, Ukraine, Turkey, and Singapore due to
non-positive definite matrices.

<The measurement invariance models in Set 2 were run after the elimination of Bangladesh and Malaysia due to non-
positive definite matrices.
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many ways to predict what will happen in the future” (FC), “There are certain ways to help us
improve our luck and avoid unlucky things” (FC), and “Religious beliefs lead to unscientific
thinking” (RE). These items were not good candidates for partial invariance rather than elimina-
tion because they did not consistently load on the same factor across groups (Cheung & Rensvold,
1998) but had substantial cross-loadings or loadings close to 0 on the factor they were meant to
be indicators for.

Based on the modification indices in another test of configural invariance after these items
were eliminated, the error terms of the first two social cynicism items were allowed to corre-
late. These two items are both worded in terms of “kind-hearted people” suffering negative
consequences. Then, more stringent tests of MI (factorial, scalar, and full) were imposed on the
first set of countries using this optimized model. Finally, the full set of MI tests (configural,
factorial, scalar, and full) were run on the second set of countries using the optimized model to
verify whether it could be generalized beyond the set of countries in which it was derived.

In our MI tests, model fit was assessed using a variety of indices. We present model y? sta-
tistics and associated degrees of freedom (df). Some researchers have suggested that a more
meaningful measure of model fit than y? is the ratio of the y? statistic to the degrees of freedom
for the model; a ratio less than 3 is generally considered to reflect acceptable fit (Carmines &
Mclver, 1981); results with this easy-to-use y%/df ratio as an index of fit are presented as a
supplement.

For our prime fit indices, however, we followed the recommendations of Hu and Bentler
(1999), and examined a variety of fit indices that evaluate misspecification: the standardized root
mean square residual (SRMR), the root mean square error of approximation (RMSEA), and the
comparative fit index (CFI). SRMR is a measure of absolute fit, that is, how well (on average)
the correlation matrix has been reproduced by the model. RMSEA indicates absolute fit adjusting
for model parsimony, that is, the magnitude of the covariance residuals are adjusted for degrees
of freedom. CFI reflects the proportion of improvement in fit relative to the null (or indepen-
dence) model.

Hu and Bentler (1999) suggest that, to confirm the adequate fit for a model, CFI should ideally
be greater than .95, RMSEA should be less than .06, and SRMR should be less than .08. In exam-
ining both absolute and relative fit of the various models tested, we follow Hu and Bentler’s
combinational rule. By the most conservative standard, a good-fitting model will pass the given
criteria for all these fit indices. A more lenient standard would allow for labeling slightly lower
index values (CFI .90-95, RMSEA .06-.08, SRMR .08-.10) as reflective of marginally well-fit-
ting models. For the purposes of testing MI, we followed the cutoffs recommended by Chen
(2007). For any invariance test, a change of >.005 in CFI or 2.01 in RMSEA would indicate non-
invariance. For SRMR, the cutoffs are >.025 for testing loading invariance and >.005 for testing
intercept or residual invariance. All models were estimated using full information maximum
likelihood in Mplus 7.0 (L. K. Muthén & Muthén, 2012).

Results

Fit indices for each of the MI models can be found in Table 3.2 In the first set of countries, the fit
of the configural invariance test on the baseline a priori model showed acceptable fit according
to the higher, more lenient cutoff points of SRMR (.088 < 1.0) and RMSEA (.069 < 0.08). The fit
indices of the configural invariance test on the optimized model showed considerable improve-
ments over those of the baseline a priori model. SRMR (.074) and RMSEA (.062) indicated a
reasonably good fit for the configural invariance test. Fit remained reasonably good for factorial
invariance according to these criteria. In addition, A RMSEA (.001 <.005 ) and A SRMR ( .009
<.025) were acceptable. Fit was also acceptable for factorial invariance according to two of the
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guidelines set by Chen (2007) though A CFI was .021 > .001 It is notable, however, that none of
the models demonstrated a good fit by the standards of the more stringent cutoff points for
SRMR (£.08) and RMSEA (£.05). In addition, CFI (<.95) remained below the threshold of a
good fit for all models. The low CFI values may at least partially be due to the large number of
indicators and the complexity of the model. Simulation studies suggest that CFI tends to decrease
under these circumstances and is not necessarily problematic especially when RMSEA shows a
reasonable fit (Kenny & McCoach, 2003). SRMR (.099; A SRMR = .016 > .005) and RMSEA
(-083; ARMSEA = .020 > .01) both exceeded the upper limit of their respective rules of thumb
for a good fit in the scalar invariance test and also indicated a poor fit in the full invariance model.

We examined the modification indices in the scalar invariance test and identified items that
consistently contributed to a poor fit: Items 3 and 4 in the Social Cynicism subscale, Item 2 in the
Social Complexity subscale, Items 1 and 5 in the Fate Control subscale, and Item 5 in the Reward
for Application subscale. A partial scalar invariance model was run that freed the intercepts of
these items in each of the countries. The fit was an improvement over the full scalar invariance
model with improved SRMR (.089; A SRMR = .006 > .005), RMSEA (.072; ARMSEA = .009 <
.01), and CFI (.675).

See Figure 1 for a diagram of the full invariance model, the most restrictive test of invariance,
based on the Indian sample. Note that Poland, Ukraine, Turkey, and Singapore had to be dropped
from the estimation of the model under the full invariance constraints because they produced
non-positive definite matrices.

In the cross-validation test in the second set of countries, SRMR (.084) and RMSEA (.070)
indicate an adequate fit for the test of configural invariance. RMSEA (.071) and SRMR (.095)
remain adequate for factorial invariance, as do A RMSEA (.01) and A SRMR (.011). CFI indi-
cates an inadequate fit for both tests but does not decrease substantially from the test of config-
ural invariance to the test of factorial invariance. Much like in the first set of countries, all three
indices indicate a progressively worse fit for the more stringent MI tests, and again, it is notewor-
thy that none of the models met the standard, more stringent cutoff points for a good fit for
SRMR or RMSEA. As in the derivation sample, we tested a partial scalar invariance model that
freed the intercept of the several items. The fit of the partial scalar invariance test was still inad-
equate but was an improvement over the full scalar invariance test. This suggests that the items
identified as contributing most consistently to misfit in the derivation sample also contribute to
misfit in the cross-validation sample.

Despite the low CFI values, it is worth considering the CFI in terms of its properties. CFI is a
relative fit index, indicating how much fit is improved over the null (or independence) model. In
these data (and data from previous studies on the structure of social axioms), many indicators
have relatively modest loadings on the latent variables. The low (<.80) CFI values communicate
that the improvement over the null model is unremarkable. Thus, the CFI values mean that a
caveat on any other index of fit here should be as follows: “The covariances of indicators and
latent variables tended to be modest in magnitude.”

Other models were examined in an attempt to improve CFI. Factor indicators that consis-
tently showed low loadings (<.2) or loaded in the opposite direction than expected on their fac-
tors across the countries were progressively eliminated to identify the core indicators of each
factor. Social cynicism was left with three indicators (Items 2, 3, and 4). Reward for application
was left with four indicators (Items 1, 2, 3, and 5). Social complexity was left with three indica-
tors (Items 1, 4, and 9). Fate control was left with three indicators (4, 5, and 7). Religiosity was
left with three indicators (Items 1, 2, and 3). With such a model, CFI only reached its more
lenient cutoff point (.9) in one country, India, and the configural invariance model did not con-
verge.? This suggests that, besides the five items previously identified and eliminated, the items
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Figure |. Diagram of the full invariance optimized model test on the first set of countries as estimated
in the Indian sample (N = 365).

Note. The optimized model differs from the baseline a priori model in that a reward item, a religiosity item, two
control items, and two complexity items were removed from the analysis and the first two cynicism items were
allowed to correlate. The correlations between the factors and the first two cynicism items are those of the Indian
sample whereas the factor loadings and residual variances are fixed to equal across groups. Note that this full
invariance model fits the data poorly and is only presented to illustrate our optimized model.
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of the SAS are comparable in quality, so it is difficult to identify core items to retain and periph-
eral items that can be eliminated. The source of misfit seems to be that the factors (particularly
social complexity and fate control) are broad and diffuse. Consequently, their indicators show
only modest loadings.

Discussion

The principal findings of the foregoing analyses are as follows: Using standard fit indices (Hu &
Bentler, 1999), the fit of an optimized model with five social axioms dimensions was marginal at
the configural and factorial levels across samples from a diverse group of countries around the
world. This optimized model, while not demonstrating an exceptional fit, was an improvement
over the standard model presented in the literature. SRMR and RMSEA indicated adequate
though not close fit while CFI remained below a lenient threshold (.9). The SAS, then, has room
for improvements.

The factor loadings of the indicators available in these data tended to be modest in magnitude,
and better “relative fit” would be shown by indicators with higher loadings on the latent vari-
ables. Certain items, particularly the very few reverse-keyed items and certain indicators of fate
control and social complexity, were identified as contributing to misfit. However, it was difficult
to improve fit by eliminating items. This suggests that the problem is not necessarily that there
are “good” core items and “less good” peripheral items but rather that the factors are broad and
diffuse. Improvements would ideally refine the content domain that each factor is meant to cover.
In particular, it may be useful to identify the core of the domain of each factor and represent that
core with more indicators. Alternatively, it may be useful instead to split each factor into more
tractable sub-dimensions.

Social complexity and fate control are the main offenders. They have previously demonstrated
lower internal consistency and lower levels of cross-cultural replicability than the other factors
(Leung et al., 2012). In this study, eliminating two indicators each for social complexity and fate
control improves fit, further highlighting the need to improve the indicators for these factors
especially and all social axioms factors in general. Leung and associates (2012) have produced a
newer, longer version of SAS (that nevertheless includes the 30 indicators used in this study).
The more recent version of the SAS may produce improved results.

Nevertheless, we believe it is quite impressive that the SAS shows even modest fit at the level
of factorial invariance over such a diverse sample of countries, suggesting that people across the
world are using more or less the same factors. The requirements of MI using CFA are stringent,
especially when using single items as indicators, and the SAS performs better across multiple
groups than several commonly used measures of personality show in a single group (Hopwood
& Donnellan, 2010). This adds to the growing body of literature demonstrating the cross-cultural
applicability of the SAS, its relative lack of an ethnocentric Western bias, and its criterion valid-
ity (e.g., C. Hui & Hui, 2009).

We should be clear about what the present analyses do not demonstrate. Because scalar and
full MI remain to be established for this 30-item inventory, we cannot endorse the interpreta-
tion of cross-cultural differences in means. Even partial scalar invariance was difficult to
achieve for this scale, and several items were identified that contribute to misfit due to having
different levels of endorsement across groups. The invariance is nevertheless informative.
The SAS does not have balanced keying. Only three items (“There is usually only one way to
solve a problem,” “Religion makes people escape from reality,” and “Religion leads to unsci-
entific thinking”) are reverse-keyed. Two of these items contributed to misfit and were elimi-
nated. It is possible that increasing the number of reverse-keyed items would change their
operation.
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The lack of invariance also suggests an issue with multi-dimensionality. There is a subtle
difference in content between the items that were identified as contributing most to scalar non-
invariance, and those that were not. For example, the two non-invariant social cynicism items
reference powerful people and their capacity to hurt or exploit others, whereas the two other
(better performing) items reference kind-hearted people as victims. Power and powerful peo-
ple have political connotations that may be the source of the variability in their base level of
endorsement in different groups. Fate control is similarly heterogeneous in content. The core
of the subscale seems to be related to “All things in the universe have been determined” and
“Fate determines one’s successes and failures,” both fundamental, generalized assumptions
about the world. “Characteristics that one is born with like appearance affect one’s fate,” which
was non-invariant, is distinct in identifying one specific determinant of fate, rather than belief
in fate generally; it may be that countries vary less on belief in fate than on what the specific
determinants of fate are. Given that it focuses on a particular characteristic (appearance), it is
more likely to be differentially endorsed across countries. The non-invariant social complexity
item is the only item in that subscale to reference feelings. Most others focus strictly on
behavior.

Similar problems of multi-dimensionality and large factor correlations were found with the
shortened 22-item Portrait Values Questionnaire measure of the Schwartz Human Values Scale
used in the European Social Survey (Beierlein, Davidov, Schmidt, Schwartz, & Rammstedt,
2012; Knoppen & Saris, 2009). Items were selected to broaden the coverage of the factors.
Consequently, within-factor correlations (and factor loadings) were small whereas across-
factor correlations (and cross-loadings and factor inter-correlations) were large. Certain pairs
of factors were indistinguishable. Recommendations for improvement included changing item
selection so that the content covered by each factor was uniform or merging indistinguishable
factors. In response, Schwartz and colleagues (2012) developed a new measure of human val-
ues consisting of 19 factors, much narrower in scope than the original 10, that still adequately
covered the values domain. The factors were more homogeneous, factor loadings were high,
and cross-loadings low. In addition, the original 10 values could be retrieved from the new 19.
This measure apparently compromised neither fit nor coverage. The literature on human values
demonstrates a promising avenue for improving the SAS. The current 5 factors could serve as
over-arching factors for a greater number of more homogeneous factors that would be more
coherent.

Finally, the SAS is designed to represent a domain of beliefs about the world, and the present
analyses do not address its relative comprehensiveness of that domain. Model fit is an important
criterion for measurement quality, but not the only one; there are a variety of criteria for what
makes a model good (Saucier & Srivastava, in press). Capacity to be predictive of important
outcomes may be only partly dependent on the tight factor structure and other qualities assessed
in MI testing, and such predictiveness is not evaluated in the present study. Many broadband
personality inventories perform poorly on tests of MI and still have good criterion validity
(Hopwood & Donnellan, 2010).

Conclusion

Some evidence was found for factorial invariance of a five-factor model of social axioms sam-
ples from a diverse sample of countries around the world. This finding indicates some cross-
cultural generalizability for this structure, although the set of indicators for this structure tended
to show modest loadings and clearly need development and refinement. This study adds to the
growing body of literature demonstrating the cross-cultural applicability of the Social Axioms
Survey while simultaneously noting areas where the measure could be improved.
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Notes

1.

To the best of our knowledge, the items in the SAS have never been treated as ordinal. Nevertheless,
we verified the effect of treating the items as ordinal in two analyses using the same selection criteria
for individuals as in the analysis presented in the body of the article. In the first analysis, we collapsed
adjacent response categories to remedy empty cells, that is, collapsed response categories 1 and 2, 3
and 4, and 5 and 6, for a total of three response categories. The baseline model was fit in the derivation
samples using Mplus Version 7 with the default mean- and variance-adjusted weighted least squares
(WLSMV) estimator, which handles missing cases with pairwise deletion. The Morocco sample again
failed to converge while the Kenya, Turkey, and Greece samples produced non-positive definite matri-
ces. In all the samples but Canada, treating the indicators as ordinal improved fit as indicated by y? and
RMSEA but produced worse fit as indicated by CFI and weighted root mean residual (WRMR). The
MI tests, however, failed to converge both for the baseline model and the optimized model as presented
in our main analysis. The second analysis preserved the number of response categories at 6. To run
this analysis, all countries that had empty cells on any of the response categories had to be dropped
from the analysis. The following countries had to be eliminated due to empty cells, non-convergence,
or non-positive definite matrices: Poland, Ukraine, Kenya, Greece, Morocco, Turkey, and Germany
in the derivation sample, and Bangladesh, Malaysia, Nepal, Brazil, China, England, Taiwan, Spain,
and Japan in the second sample. The remaining countries were India, Argentina, Mexico, Ethiopia,
Canada, and Singapore in the derivation sample, and Peru, Philippines, Thailand, Tanzania, and the
United States in the cross-validation sample. Notably, modification indices led from a baseline model
(x> = 7582.5, df = 2820, RMSEA = .079, WRMR = 4.252, CFI =.615) to a better fitting optimized
model (2 =4486.1, df= 1806, RMSEA = .074, WRMR = 3.648, CF1 = .748) identical to the optimized
model in our main analysis. In addition, similarly to our main analysis, fit decreases only slightly when
restrictions are imposed to move from testing configural to factorial invariance and decreases drasti-
cally after that. However, treating the indicators as ordinal requires the elimination of many countries
and a poorer treatment of missing data, leading us to judge our main analysis superior because it pre-
serves more information.

To account for response biases, we also ran an analysis with different selection criteria. Respondents
were selected if they had fewer than 10% missing responses on the variables of interest and came
from a nation with a sample greater than 130 cases after cases with over 10% missing responses were
eliminated. They were selected to have a non-zero variance on all variables of interest, thus eliminating
individuals who gave the same response to all variables. Also, those individuals who were relatively
extreme and consistent with respect to either yea-saying or nay-saying tendency in other parts of the
long questionnaire were eliminated (following a procedure described by Kemmelmeier & Saucier,
2013). In the derivation sample, Morocco was eliminated due to non-convergence, and Germany had
to be eliminated for the MI tests to converge. In the cross-validation sample, Bangladesh and Malaysia
were eliminated due to non-convergence, and the estimate of the residual variance of the first religi-
osity item in the Peruvian sample was negative (—0.30) and had to be constrained to 0 to reach con-
vergence. Modification indices again led to an optimized model identical to the one presented in the
main analysis, and this optimized model fit better than the baseline model. SRMR (.077) and RMSEA
(.062) indicated a reasonably good fit for the configural invariance test. Fit remained reasonably good
for factorial invariance according to these criteria. However, SRMR (.105) and RMSEA (.084) both
exceeded the upper limit of their respective rules of thumb for a good fit in the scalar invariance test
and also indicated a poor fit in the full invariance model.
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3. Cross-loadings and reduction in the number of factors were also considered in an attempt to improve
CFI. The most consistent cross-loadings were identified across the 12 countries in our derivation
sample using the modification indices of our optimized model at the configural invariance level. The
strongest were adopted into an alternative model for testing. The third religiosity indicator was allowed
to cross-load on social cynicism, and the seventh fate control indicator was allowed to cross-load on
religiosity in a test of configural invariance. Allowing any more cross-loadings produced non-con-
vergence in the configural invariance test. The CFI produced was .813, still below .9. The optimized
model, presented in the main body of the article, was preferred because it was more parsimonious. In
another attempt to improve CFI, the correlation between social complexity and reward for application
was consistently the highest factor correlation across countries, so the two factors were collapsed for
a four-factor model. The fit was generally worse in most countries, did not help non-convergence in
Morocco, and produced lower CFI in a model with all indicators (.635) and a model with the same
indicators eliminated as in our optimized model (.688). Again, our optimized model was preferred.
We also attempted to analyze a model that allowed all loadings and cross-loadings using a Bayesian
estimator. However, due to the complexity of the model, this analysis would not converge on a solution
within a reasonable time span (i.e., in 2 weeks of run time) unless the number of countries was limited
to 2, which was inconsistent with the approach taken in this study.
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