
RESEARCH ARTICLE

Development and initial psychometric

assessment of the race-related attitudes and

multiculturalism scale in Australia

Dandara Gabriela HaagID
1☯*, Pedro Henrique Ribeiro Santiago1☯, Davi Manzini Macedo1,

João Luiz BastosID
2, Yin Paradies3, Lisa Jamieson1

1 Australian Research Centre for Population Oral Health (ARCPOH), Adelaide Dental School, University of

Adelaide, Adelaide, Australia, 2 Department of Public Health, Federal University of Santa Catarina,
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Abstract

Aim

The present study aims to develop the Race-related Attitudes and Multiculturalism Scale

(RRAMS), as well as to perform an initial psychometric assessment of this instrument in a

national sample of Australian adults.

Methods

The sample comprised 2,714 Australian adults who took part in the 2013 National Dental

Telephone Interview Survey (NDTIS), which includes a telephone-based interview and a

follow-up postal questionnaire. We used Exploratory Factor Analysis (EFA) to evaluate the

RRAMS’ factorial structure (n = 271) and then proceeded with Confirmatory Factor Analysis

(CFA) to confirm the proposed structure in an independent sample (n = 2,443). Measure-

ment invariance was evaluated according to sex, age and educational attainment. Construct

validity was assessed through known-groups comparisons. Internal consistency was

assessed with McDonald’s ΩH and ordinal α. Multiple imputation by chained equations was

adopted to handle missing data.

Results

EFA indicated that, after excluding 4 out of the 12 items, a two-factor structure provided a

good fit to the data. This configural structure was then confirmed in an independent sample

by means of CFA (χ2(19) = 341.070, p<0.001, CFI = 0.974, RMSEA = 0.083; 90% CI [0.076,

0.091]). Measurement invariance analyses suggested that the RRAMS items can be used

to compare men/women, respondents with/without tertiary education and young/older par-

ticipants. The “Anglo-centric/Assimilationist attitudes” (ΩH = 0.83, αORDINAL = 0.85) and

“Inclusive/Pluralistic attitudes” subscales (ΩH = 0.77, αORDINAL = 0.79) showed adequate
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reliability. Men and participants with low education had higher Anglo-centric/assimilationist

attitudes and lower inclusive/pluralistic attitudes, suggesting construct validity.

Conclusions

The RRAMS appears to be a valid and reliable measure to evaluate multiculturalist attitudes

in the Australian context. The instrument may be useful in the assessment and monitoring of

interventions aiming to promote multiculturalist inclusive attitudes and to increase social

cohesion in Australia.

Introduction

Racism emerges whenever social and individual values, norms and practices of a given group

are considered superior to others’. Racism occurs with the particular aim of creating, maintain-

ing or reinforcing power imbalances, as well as the corresponding inequalities in opportunities

and resources along racial lines [1]. Similar to most contemporary societies, Australia is charac-

terized by co-existing expressions of cultural diversity on the one hand, and negative impacts of

racism on social cohesion on the other [1]. In Australia, the mental health costs directly attrib-

utable to racism have been estimated at 235,452 disability-adjusted life years lost, which is

equivalent to an average $37.9 billion in productivity loss per annum, or 3% of the Australian

annual Gross Domestic Product (GDP) over 2001–2011 [2]. Such a strong relationship is an

indication that racism may erode the very social fabric of the Australian society by producing

mental disorders and suffering, which unevenly impacts upon racially marginalized groups.

Social conceptions that shape intergroup relations form the common ground upon which

intergroup attitudes and discriminatory behaviour take place [3]. From an empirical viewpoint,

findings suggest that racist attitudes are associated with racist behaviours and racial-ethnic

minorities’ experiences of discrimination [4]. Positive attitudes towards diversity, however, are

negatively associated with discriminatory behaviour [5]. In this study, we propose to explore

attitudes in relation to multiculturalism, a construct of special relevance to the social, economic

and political fabric of contemporary Australia [6]. We focus on multiculturalism as an ideology

of acknowledging and celebrating ethnic and cultural differences, in which the need for pre-

serving cultural identities is recognized [7]. It reflects a “sensibility and [a] disposition towards

cultural differences among large sections of the population”[8]. Data from the 2016 Australian

Census revealed that one in three Australians were born overseas, and a similar proportion of

individuals speak a language other than English at home. Nevertheless, assimilationist attitudes

—expectations of conformation to the dominant culture—often prevail, as opposed to multi-

culturalist perspectives that accept and praise racial and ethnic-cultural diversity [9]. Under-

standing attitudes to multiculturalism can contribute to unveil the dynamics of racism and

discrimination against minorities in the country, fostering public debate and policy formula-

tion aimed to promote positive intergroup relations [10].

Research on ethnic-racial intergroup attitudes draws from theories on ideological attitudes

that explain group-based dominance and social cohesion [11–13]. Social Dominance Orienta-

tion (SDO), for example, reflects the degree to which respondents believe that hierarchy-based

dominance between social groups is natural [14]. Discrimination against minorities, therefore,

can be explained by the degree of endorsement of the notion that group-based hierarchies are

natural and inevitable [14]. Endorsement of group-based dominance and out-group prejudice
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tends to increase among those who highly identify with the dominant group, as they represent

a mechanism of maintaining the in-group status quo [12].

Research on ethnic-racial intergroup relations in contemporary societies has also explored

the Right-wing Authoritarianism (RWA) concept [15–17]. RWA is characterized by the

endorsement of social conservative values, morality, collective security, group-based social

cohesion, and strict obedience to social authorities [15, 17]. Those who endorse RWA values

can be more sensitive to threats to social stability, being prone to conservative values as to

increase their perception of control and collective security [18]. Perception of threat has been

shown to mediate the association between group identification and attitudes towards multicul-

turalism [11]. Those that consider immigrants or ethnic-racial minorities as a threat to the

control of resources or maintenance of the dominant social values tend to endorse more con-

servative/assimilationist attitudes towards multiculturalism [11, 19].

Sustaining dominant group status quo can also be achieved by not acknowledging ethnic-

racial inequalities in the population. The so-called colour-blind racial ideology denies the exis-

tence of racism and justifies racial inequalities as a result of personal decisions, meritocratic

achievements, and market forces [20, 21]. By denying racist practices and racial inequalities, it

provides the discursive tools to downplay policy proposals aimed at promoting racial justice

and therefore maintains the power imbalance between ethnic-racial groups [20]. Following

this perspective, public denial of racism has been pointed as an obstacle to a deeper commit-

ment to multiculturalism in Australia [13, 22]. Although the existence of racism is acknowl-

edged, most Australians fail to recognise the existence of Anglo-privilege, a necessary step in

reducing the imbalance in resource distribution and political representation among ethnic-

racial groups [13].

Taken together, the results mentioned above point to the centrality of properly assessing

the different facets of intergroup attitudes towards multiculturalism as to inform public debate

and contribute to prevent and counteract discrimination. It is important to note that the

majority of the available scales used to assess race-related attitudes have been developed and

psychometrically examined among U.S. populations [7]. These tools may not be relevant or

provide valid/reliable estimates of race-related attitudes in non-US contexts, though, given the

considerable contextual dependency of racism. Historiographic and sociological accounts of

racial dynamics usually emphasize Australian specificities in terms of colonization, past and

contemporary immigration policies, and patterns of cultural diversity as key aspects.

Australia is a settler society that started with a policy of Anglo-celtic migration only. This

was later expanded to include migrants from other European-backgrounds (e.g., Greeks, Ital-

ians), having only in the 1980s opened its borders to migrants of Asian and Middle-Eastern

descent. These and other specificities (e.g., limited involvement in slave trade) cast serious

doubts on the idea of simply adapting tools developed in a range of different countries to the

Australian context. Just like other multiculturalist societies, including Canada and New Zea-

land, multiculturalism was debated at a national level as a state-policy in the 1970s. Backlashes

from conservative sectors, nonetheless, contributed to prioritise an assimilationist perspective

on the implementation of multiculturalism values in society. Australia has also historically

dispossessed and oppressed the native Aboriginal Australians since British colonization with

ongoing effects until present [23]. Our study does not focus on colonisation and racism faced

by Aboriginal Australians as the unique features of these experiences can be diminished when

considered under the umbrella of multiculturalism [24].

To the best of our knowledge, two measurement instruments that provide information on

racial, ethnic, and cultural acceptance (i.e. race-related and multiculturalist attitudes) have

been previously developed and assessed in Australia [7, 25]. While the first has focused on

intercultural understanding among teachers and students in schools [25], psychometric
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evaluation of the second was carried out in relatively young and convenience samples of pri-

mary and secondary school students (all younger than 15 years-old residing in Victoria) and

community members (mean age of 23 years-old with 70% residing mainly in Victoria), which

limits their applicability at a national level and among older age groups. Therefore, neither an

integrated picture of attitudes towards multiculturalism across the country has yet been delin-

eated, nor a range of strategies to advance racial equity based on this knowledge have been

proposed.

The present study proposes the Race-related Attitudes and Multiculturalism Scale

(RRAMS) as a measure of attitudes towards multiculturalism. The items were formulated to

reflect social ideologies and collective beliefs that potentially influence ethnic-racial intergroup

attitudes. The aim of this study was to verify its applicability to the Australian context by

assessing the extent to which the RRAMS provides a valid and reliable measurement of multi-

culturalist attitudes in a sample of Australian adults across all states and territories. In particu-

lar, the internal validity of the RRAMS was assessed in terms of its configural structure (i.e.,

the number of underlying factors), metric properties—the magnitude of factor loadings—, as

well as measurement invariance (i.e., whether it allowed meaningful comparisons across socio-

demographic characteristics). External validity of the RRAMS was then assessed in term of its

construct validity.

Methods

Study design and participants

This was an Australian population-based study, with data obtained from the 2013 National

Dental Telephone Interview Survey (NDTIS), which includes a telephone-based interview and

a follow-up postal questionnaire. The NDTIS has been carried out periodically by the Univer-

sity of Adelaide since 1994, and comprises a large national sample of Australian residents aged

5 years and over. The NDTIS is a random sample survey that collects information on the den-

tal health and use of dental services of Australians in all states and territories. The survey also

collects data on social determinants of oral health and wellbeing, which include detailed infor-

mation on sociodemographic factors, such as household income, education, country of birth,

remoteness of location and main language spoken at home. For the 2013 survey, an overlap-

ping dual sampling frame design was adopted. The first sampling frame was created from the

electronic product ‘Australia on Disc 2012 Residential;’ an annually updated electronic listing

of people/households listed in the White Pages across Australia. Both landline and mobile tele-

phone numbers were provided on records where applicable.

A stratified two-stage sampling design was used to select a sample of people from this sam-

pling frame. Records listed on the frame were stratified by state/territory and region, where

region was defined as Capital City/Rest of State. A systematic sample of records was selected

from each stratum using specified sampling fractions [26]. To include households that were

not listed in the White Pages, a second sampling frame comprising 20,000 randomly generated

mobile telephone numbers was used. This sampling frame was supplied by Sampleworx and the

mobile telephone numbers were created by appending randomly generated suffix numbers to

all known Australian mobile prefix numbers. As the mobile numbers did not contain address

information, the sampling frame could not be stratified by geographic region. A random sam-

ple of mobile numbers was selected from the frame and contacted to establish the main user of

the mobile phone. This person was asked to participate in the telephone interview, provided

that they were aged 18 years or over. All participant provided verbal consent to participate in

the survey and datasets were de-identified to ensure anonymity [26].
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Following the completion of the telephone interview survey, participants were invited to

respond to the postal questionnaire component. Those who agreed were sent a covering letter

with the questionnaire and reply-paid envelope enclosed. A reminder postcard was sent two

weeks later, with, if necessary, two additional follow-up letters/questionnaires sent subsequent

to the postcard. A total of 6,340 Australian adults aged 18+ years took part in the 2013 NDTIS,

with 2,935 (46.3%) completing the follow-up postal questionnaire. Sample characteristics are

displayed in Table 1. Two thirds of the sample were 45 to 98 years old and had Technical and

Further Education (TAFE) or went to university. Women corresponded to 60.3% of the sam-

ple. The majority of participants were born in Australia (76.7%), 12.8% were originally from

Europe and 10.5% from the other continents (Asia, Africa and the Americas).

Ethical approval

Ethical approval for the study was granted by the University of Adelaide’s Human Research

Ethics Committee (approval number HS-2013-036).

Statistical analysis

Statistical analyses were conducted with R software [27] and R packages lavaan [28], and sem-

Tools [29].

Phase 1: Item development. The RRAMS was developed by a group of researchers with

expertise on the topics of racism, multiculturalism, and race-related attitudes in Australia. To

ensure content validity [30], the scale was based on large surveys carried out in the country

that were co-designed by the abovementioned group of researchers. These include the 2015–

16 Challenging Racism Project [31] and the 2013 survey of Victorians’ attitudes to race and

cultural diversity [32]. The initial item development phase consisted in the design of items that

reflect the different social ideologies that encompass multiculturalism and race-related atti-

tudes. Discussions among the panel of experts were held until reaching consensus that the

items comprehended a varied number of theoretical perspectives underpinning the construct

of interest. A second group of experts—not involved in the first development phase—was then

consulted for feedback purposes in relation to comprehensiveness and clarity of the items.

The final RRAMS was proposed as comprised by two subscales. The first subscale included

six items reflecting theories and social ideologies in agreement with “Anglo-centric/Assimila-

tionist attitudes.” It included items reflecting alignment with RWA (e.g., ‘We need to stop

spreading dangerous ideas and stick to the way things have always been done in Australia’),

agreement with SDO (‘It is okay if some racial or ethnic groups have better opportunities in

life than others’), endorsement of colour-blind racial ideology (e.g., ‘We shouldn’t talk about

racial or ethnic differences’), zero-sum racist thinking (e.g., ‘Racial or ethnic minority groups

take away jobs from other Australians’), and endorsement of assimilationist ideology (e.g.,

‘People from racial or ethnic minority groups should behave more like mainstream

Australians’).

The second subscale comprised six items assessing agreement with “Inclusive/Pluralistic

attitudes.” It included low compliance to RWA (e.g., ‘Some of the best people in our country

are those who are challenging our government and ignoring the ‘normal’ way things are sup-

posed to be done’), low SDO (e.g., ‘We should do what we can to create equal conditions for

different racial or ethnic groups’), acknowledgment of racism (e.g., People from racial or ethnic

minority groups experience discrimination in Australia), acknowledgment of white privilege

(e.g., ‘Australians from an Anglo background (that is, of British descent) enjoy an advantaged

position in our society’), and endorsement of multiculturalism (e.g. “People from racial or eth-

nic minority groups benefit Australian society”). Besides their theoretical relevance, these
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constructs have been found to be acceptable and appropriate for assessing population race-

related attitudes in previous national studies in Australia [31,32]. Response options for each

item ranged from ‘strongly disagree’ (0), ‘disagree’ (1), ‘neither agree nor disagree’ (2), and

‘agree’ (3) to ‘strongly agree’ (4).

Phase 2: Identification of a potential factorial structure. Since the RRAMS was concep-

tualized to measure agreement with both conformity to the dominant ethnoculture (“Anglo-

centric/Assimilationist attitudes”) and agreement with promotion of ethnic diversity (“Inclu-

sive/Pluralistic attitudes”), an Exploratory Factor Analysis (EFA) was initially run to empiri-
cally test this assumption (i.e., that a two-factor solution would underlie the set of items). The

factorial solution suggested by the EFA was then confirmed by means of a Confirmatory Fac-

tor Analysis (CFA) [33] in an independent sample to avoid capitalization on chance [34, 35].

We randomly divided the NDTIS sample into one group for the EFA and another group for

the CFA; see Table 1 for the distribution of each subsample according to sociodemographic

characteristics. Considering that a sample size with at least 200 participants is sufficient for

EFA under normal conditions (medium communalities and at least three items loading on

each factor) [36] and CFA has higher sample requirements, 271 participants from the original

survey were randomly selected for the EFA.

Factor retention relied on Scree Plot [37] criteria and Parallel Analysis (PA) [38]. In the PA,

1,000 random and resampled datasets with the same number of RRAMS items and respon-

dents were generated. The rationale of the PA is that meaningful factors extracted in the

Table 1. Characteristics of study participants (n = 2,714).

Total sample EFA�� subsample CFA��� subsample

Sample characteristics n % n % n %

Age

18 to 45 years 809 29.8 101 37.2 708 29.0

46 to 98 years 1818 67.0 162 59.8 1656 67.8

Missing 87 3.2 8 3.0 79 3.2

Sex

Female 1637 60.3 176 64.9 1461 59.8

Male 990 36.5 87 32.1 903 37.0

Missing 87 3.2 8 3.0 79 3.2

Education

High school or less 548 20.2 60 22.1 1876 20.0

TAFE� or university 2079 76.6 203 74.9 488 76.8

Missing 87 3.2 8 3.0 79 3.2

Country of birth

Australia 2079 76.6 209 77.1 1870 76.5

Rest of Oceania 72 2.6 6 2.2 66 2.7

Europe 347 12.8 36 13.3 311 12.7

Africa & Middle East 43 1.6 1 0.4 42 1.7

Asia 56 2.1 5 1.8 51 2.1

Americas 30 1.1 6 2.2 24 1.1

Missing 87 3.2 8 3.0 79 3.2

�TAFE, Technical and Further Education (trade school/college).

��EFA, Exploratory Factor Analysis. This refers to respondents whose data were analyzed with EFA in Phase 2 of statistical analysis.

���CFA, Confirmatory Factor Analysis. This refers to respondents whose data were analyzed with CFA in Phase 3 of statistical analysis.

https://doi.org/10.1371/journal.pone.0230724.t001
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current study should account for more variance than factors extracted from random data [36].

Factor extraction was conducted with Maximum Likelihood [39] and oblique rotation (“direct

oblimin”) [40]. Items with non-salient factor loadings (.<40) were deleted. Additionally, 100

bootstrapped samples were used to generate factor loadings’ 95% confidence intervals [41].

Phase 3: Confirmation of the factorial structure in an independent sample. After a fac-

torial structure was derived from the EFA, the instrument was assessed using CFA in an inde-

pendent sample (n = 2,443). The estimation method was Weighted Least Squares [42], with a

mean- and variance-adjusted (WLSMV) test statistic [43]. Missingness of individual item

responses ranged from 0.9% to 2.2%, and this was handled with multiple imputation of 20

datasets using the fully conditional specification method [44]. We imputed information for

individuals who responded to at least one item of the RRAMSs (n = 2,714). Rubin’s rules [45]

were used to pool point estimates and standard errors (SE). To evaluate model fit, the scaled χ2

was used to test the hypothesis of exact-fit. Additionally, we used approximate fit indices, such

as the scaled Comparative Fit Index (CFI) and scaled (for simplicity, the term ‘scaled’ will be

omitted from now on.) Root Mean Squared Error of Approximation (RMSEA). Values of

CFI� 0.96 and RMSEA� 0.5 indicate good model fit [46], while 0.5< RMSEA� 1.0 indi-

cates acceptable fit [35].

Since factorial structures derived from EFA do not necessarily imply good fitting CFA mod-

els (e.g. due to cross-loadings or residual correlations) [47], in case the factorial structure had a

poor fit, model re-specifications were informed by standardized residuals, Modification Indi-

ces (MI) and the Standardized Expected Parameter Change (SEPC) [48]. Completely standard-

ized solutions were reported throughout the paper.

Phase 4: Analysis of measurement invariance. An initial Multigroup CFA [49] was con-

ducted to check if the same configural structure would hold for all sex, age, and education-

based groups—i.e., this was done to check whether configural invariance could be confirmed

with the data at hand. The χ2, CFI and RMSEA and their previously described cut-off points

were used to evaluate configural invariance. The second level of measurement invariance, met-
ric invariance, was assessed to ascertain whether factor loadings were similar across the same

groups. The final test, scalar invariance, was used to determine whether item thresholds were

equal across sex, age and education. Given that scalar models are nested within metric models,

and metric models are nested within configural models, metric and scalar invariance were

evaluated through a Likelihood Ratio Test (LRT), namely the Δ χ2 [50]. The Δ χ2 statistic was

computed in each imputed dataset and pooled according to Li, Meng [51] recommendations

(i.e. D2 statistic). When the Δ χ2 was statistically significant, the ΔCFI [52] was used to evaluate

the magnitude of the difference. Models with ΔCFI� -.002 indicated lack of invariance [53].

Whenever measurement invariance was not achieved, tests of partial invariance were con-

ducted [54].

Phase 5: Reliability. Internal consistency was calculated with McDonald’s OH [55] and

ordinal α [56]. The McDonald’s OH has two advantages over the traditional and widely used

Cronbach’s α: It does not assume (1) tau-equivalence or a (2) congeneric model without corre-

lated errors (i.e. locally independent items) [57]. Furthermore, the ordinal α is reported given

that Cronbach’s α underestimates reliability in ordinal Likert scales. Adequate methods for

calculating ordinal α confidence intervals are not available [58].

Phase 6: Item reduction analysis. In the item reduction analysis, we evaluated inter-item

correlations, corrected item-total correlations (CITC) and item difficulties. Inter-item correla-

tions indicate the extent to which all items on a scale are examining the same construct without

redundancy. Thus, inter-item correlations should be moderate (i.e. items that measure the

same construct but also have unique variances) and items with correlations lower than .20

were considered for deletion [59].
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The next step was the evaluation of CITC. One important aspect in instrument develop-

ment is achieving a good balance between a small number of items (lengthy questionnaires

can induce lower response rates [60]) and adequate reliability. A recent study by Zijlmans,

Tijmstra [61] showed that the CITC [62] performed better than other methods at identifying

which items can be removed while maximizing reliability. Therefore, items with the lowest

CITC should be the first to be considered for removal. The corrected item-total correlation

needs to be calculated within subscales, since items can only be summed into a total score

when they measure the same construct [63]. For this reason, CITCs were calculated after the

factorial structure was established (i.e. we had no prior information about which item

belonged to which subscale to calculate corrected total scores). Given the ordinal nature of the

data, the inter-item correlations and CITCs were investigated with non-parametric Kendall’s τ
[64].

Finally, due to the limitations of classical difficulty indices such as the p-value (i.e. propor-

tion of correct responses given the total score) [65], we evaluated item difficulty with the LIIRF,

the location index based on the item-response function [66]. The LIIRF is calculated based on

the item locations (βi), which are a well-known reparameterization of item thresholds (τi) of

adjacent i and i +1 response categories [67]. The LIIRF indicates the value of the latent trait in

which respondents have an average score of half the maximum item score. For example, in a

5-point rating scale (items ranging from 0 = Strongly Disagree to 4 = Strongly Agree), the

LIIRF indicates the level of inclusive/pluralistic attitudes required for participants to score on
average 2 (2 = Neutral). In our study, the LIIRF was chosen over item thresholds (τi) to convey

item difficulty because of two advantages: the interpretation of the LIIRF is (a) easier, since it is

a single index compared to four thresholds per item; and (b) more substantive, since it is based

on the latent trait (“Anglo-centric/Assimilationist attitudes” or “Inclusive/Pluralistic atti-

tudes”) rather than on the latent response variables [68]. Nonetheless, for the sake of complete-

ness, we also reported the item thresholds (τi).

Phase 7: Construct validity. To evaluate the RRAMS’ construct validity, we investigated

known-groups validity according to sex, education and age. Known-groups validity compares

the levels of the constructs in different groups (e.g. men compared to women) and should be

applied when it is known, theoretically or due to previous empirical research, that these groups

differ on the variable of interest. Therefore, known-groups validity can inform whether the

instrument is able to discriminate between two groups that are known to be different regarding

the construct (e.g. individuals with more education have more inclusive attitudes). Investigation

of known-groups validity is important in many instances, such as when there is no “gold-stan-

dard” method of measurement to which the instrument can be compared [69]. That is, since

there is no “gold-standard” or established (based on robust psychometric evidence) instrument

to measure race-related attitudes and multiculturalism in Australia, it is not possible to define

what would constitute a good measure for the RRAMS to display convergent validity with. Fur-

thermore, in our case, there is previous evidence of groups that are known to differ according

to multiculturalism and race-related attitudes. For example, as multiculturalism can be per-

ceived as identity-threatening by dominant group members [11, 19], we expected men to have

more conservative attitudes towards multiculturalism when compared to women [22, 70]. The

same pattern was expected for older participants (>45 years old) when compared to younger

respondents [22, 70, 71]. Participants with a university degree, in turn, were expected to be

more supportive of multiculturalism than those with lower educational attainment. This

hypothesis is in accordance with previous findings showing that sense of economic security

(economic, personal, and cultural), higher education and younger age were associated with

more positive attitudes towards multiculturalism and lesser exclusionary attitudes [22, 70, 71].

Therefore, sex, age and education were chosen as the exogenous variables for the evaluation of
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known-groups validity. To assess known-groups validity, latent mean differences were calcu-

lated by constraining the latent means in one of the groups (i.e. women and participants with

higher education) to zero, so this group would function as a reference group. Considering that

latent variances were constrained to one in the completely standardized solution, latent mean

differences are interpreted as effect sizes analogous to Cohen’s [72] d [73]. Finally, we employed

the Empirical Bayes model [74] to estimate factor scores, which were plotted using Kernel den-

sity [75] to inform not only the average but also the distribution of the latent trait according to

groups.

Results

Identification of a potential factorial structure

Investigation of the Scree Plot and PA indicated that 2 factors substantially explained more

variance than factors extracted from randomly generated data (Fig 1).

It should be noted that, although the third factor accounted for more variance than the

third factor extracted from the random datasets, the difference was trivial. For this reason,

only two factors were retained. The next step consisted of the evaluation of factor loadings

(Table 2). Results showed that Item 2 (“Some of the best people in our country are those who

are challenging our government and ignoring the ‘normal’ way things are supposed to be

done”), Item 3 (“It is okay if some racial or ethnic groups have better opportunities in life than

others”) and Item 6 (“We shouldn’t talk about racial or ethnic differences”) did not have sub-

stantial factor loadings (>.40) and were therefore excluded. Item 5 had the smallest factor

loadings (λ2 = 0.440 95% CI [0.220, 0.610]).

Fig 1. Parallel analysis and Scree Plots of the race-related attitudes and multiculturalism scale. The triangles

indicate the factors’ eigenvalues extracted from the study data. The dashed lines and 95% CI indicate the factors’

eigenvalues extracted from the 1,000 simulated and resampled datasets. FA stands for factor analysis.

https://doi.org/10.1371/journal.pone.0230724.g001
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After deletion of these four items and EFA re-analysis, the two-factor solution achieved

simple structure. This time, however, Item 5 did not achieve a substantial factor loading (λ2 =

0.390; 95% CI [0.180, 0.590]) (S1 Table); that is, the factors explained only 19% of the variance

of item responses (“communality”), while 81% of the variance was explained by other sources

(“uniqueness”), such as measurement error. For this reason, Item 5 was also excluded from the

analysis.

Confirmation of the factorial structure in an independent sample

The 2-factor model was then selected and its fit, examined (χ2(19) = 341.070, p<0.001,

CFI = 0.974, RMSEA = 0.083; 90% CI [0.076, 0.091]). Since the null hypothesis of exact-fit was

rejected (χ2(19) = 341.070, p<0.001), we proceeded with indices of approximate-fit. The CFI

indicated a good fit to the data (>.960), while the RMSEA was adequate (0.5< RMSEA� 1.0).

Residual correlations are displayed in S2 Table. Considering the overall good fit of the model

and that all items exhibited substantial factor loadings (Table 3), the two-factor model with 8

items was accepted. “Anglo-centric/Assimilationist attitudes” (e.g. “Racial or ethnic minority

groups take away jobs from other Australians”) was regarded as the first subscale, whereas the

second comprised six items assessing agreement with “Inclusive/Pluralistic attitudes”

Analysis of measurement invariance

Next, measurement invariance by sex, education and age was evaluated (Table 4). Regarding

sex, the LRT indicated that the metric model was not statistically different from the configural

Table 2. Exploratory Factor Analysis: Factor loadings (λs) and bootstrapped 95% CI (n = 271).

Item Factor 1 Factor 2

Estimate 95% CI Estimate 95% CI

1. We need to stop people spreading dangerous ideas and stick to the way things have always been done in Australia. 0.59 [0.40, 0.77] -0.10 [-0.26,

0.03]

2. Some of the best people in our country are those who are challenging our government and ignoring the ‘normal’

way things are supposed to be done.

0.08 [-0.16,

0.26]

0.38 [0.15,

0.57]

3. It is okay if some racial or ethnic groups have better opportunities in life than others. 0.27 [0.00,

0.47]

0.10 [-0.16,

0.30]

4. We should do what we can to create equal conditions for different racial or ethnic groups. -0.12 [-0.28,

0.02]

0.57 [0.39, 0.74]

5. Australians from an Anglo background (that is, of British descent) enjoy an advantaged position in our society. -0.03 [-0.25,

0.15]

0.44 [0.22, 0.61]

6. We shouldn’t talk about racial or ethnic differences. 0.23 [-0.02,

0.44]

-0.06 [-0.28,

0.13]

7. People from racial or ethnic minority groups benefit Australian society. -0.06 [-0.27,

0.11]

0.47 [0.24, 0.64]

8. People from racial and ethnic minority groups experience discrimination in Australia. 0.01 [-0.16,

0.11]

0.74 [0.57, 0.88]

9. Something more should be done to reduce discrimination experienced by people from racial or ethnic minority

groups in Australia.

0.02 [-0.14,

0.14]

0.88 [0.73, 1.00]

10.Racial or ethnic minority groups take away jobs from other Australians. 0.65 [0.44, 0.81] -0.07 [-0.27,

0.07]

11.The Australian way of life is weakened by people from minority racial or ethnic backgrounds maintaining their

cultural beliefs and values.

0.65 [0.46, 0.83] 0.04 [-0.11,

0.13]

12.People from racial and ethnic minority groups should behave more like mainstream Australians. 0.81 [0.63, 0.95] 0.01 [-0.18,

0.13]

Deleted items highlighted in bold.

https://doi.org/10.1371/journal.pone.0230724.t002
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model (Δ χ2 (6) = 11.86; p = 0.065), and that the scalar model was not statistically different

from the metric model (Δ χ2 (16) = 24.26; p = 0.083). In other words, factor loadings and

thresholds were invariant across men and women. Regarding education, although the config-

ural model and scalar model were statistically different (Δ χ2 (6) = 19.14; p = 0.004), the fit of

the (constrained) metric model improved (ΔCFI = 0.002) providing evidence of metric invari-

ance between those with and without higher education. The same happened when metric

invariance was evaluated by age; although the configural model and scalar model were statisti-

cally different (Δ χ2 (6) = 15.15; p = 0.019), the fit of the metric model (ΔCFI = 0.005) was

Table 3. Confirmatory Factor Analysis: Factor loadings (λs) and factor correlations (n = 2,443).

Item Estimate

(SE)

p-value 95% C.I. CITC LIIRF

Subscale 1: Anglo-centric/Assimilationist attitudes

1. We need to stop people spreading dangerous ideas and stick to the way things have always been done in

Australia.

0.629(0.014) <0.001 [0.601, 0.656] 0.43 0.00

10. Racial or ethnic minority groups take away jobs from other Australians. 0.784(0.010) <0.001 [0.764, 0.804] 0.50 0.72

11.The Australian way of life is weakened by people from minority racial or ethnic backgrounds maintaining

their cultural beliefs and values.

0.856(0.009) <0.001 [0.838, 0.874] 0.58 0.44

12.People from racial and ethnic minority groups should behave more like mainstream Australians. 0.814(0.010) <0.001 [0.794, 0.834] 0.57 0.01

Subscale 2: Inclusive/Pluralistic attitudes

4. We should do what we can to create equal conditions for different racial or ethnic groups. 0.652(0.016) <0.001 [0.620, 0.684] 0.41 -1.58

7. People from racial or ethnic minority groups benefit Australian society. 0.627(0.016) <0.001 [0.595, 0.658] 0.39 -1.16

8. People from racial and ethnic minority groups experience discrimination in Australia. 0.680(0.013) <0.001 [0.655, 0.706] 0.43 -0.80

9. Something more should be done to reduce discrimination experienced by people from racial or ethnic

minority groups in Australia.

0.835(0.012) <0.001 [0.813, 0.858] 0.54 -0.86

Factor correlation (anglo-centric/assimilationist attitudes x inclusive/pluralistic attitudes) -0.638

(0.016)

<0.001 [-0.669,

-0.608]

- -

CITC = Corrected Item-Total Correlations. LIIRF = Location Index based on the Item Response Function. Standardized factor loadings are displayed. Point estimates

and SE were pooled across 20 imputed datasets according to Rubin’s rules. LIIRF was calculated based on pooled item thresholds and factor loadings.

https://doi.org/10.1371/journal.pone.0230724.t003

Table 4. Measurement invariance according to sex and education.

Model χ2 df p-value RMSEA 90% CI CFI Δ χ2 (df) p-value Δ CFI

Sex

Configural 381.703 38 <0.001 0.086 [0.078, 0.094] 0.973 - - -

Metric 340.310 44 <0.001 0.074 [0.067, 0.082] 0.976 11.86 (6) 0.065 0.003

Scalar 428.058 60 <0.001 0.074 [0.065, 0.077] 0.971 24.26 (16) 0.083 0.005

Education

Configural 363.867 38 <0.001 0.084 [0.076, 0.092] 0.974 - - -

Metric 339.008 44 <0.001 0.074 [0.067, 0.082] 0.976 19.14 (6) 0.004 0.002

Scalar 422.999 60 <0.001 0.070 [0.064, 0.077] 0.971 0 (6)� 1.000 -0.005

Age

Configural 385.254 38 <0.001 0.087 [0.079, 0.094] 0.973 - - -

Metric 332.751 44 <0.001 0.073 [0.066, 0.081] 0.978 15.15 (6) 0.019 0.005

Scalar 386.834 60 <0.001 0.067 [0.061, 0.073] 0.975 0 (6)� 1.000 -0.003

χ2 = chi-square; df = degrees of freedom; RMSEA = root mean square error of approximation; CFI = comparative fit index; Δχ2 (df) = chi-square difference and degrees

of freedom; ΔCFI = CFI difference.

� Negative pooled test statistic was set to zero.

https://doi.org/10.1371/journal.pone.0230724.t004
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better. When scalar invariance was evaluated, the pooled Δ χ2 was negative for both education-

and age-based groups. Although a negative Δ χ2 is not interpretable (and, therefore, values

were set to zero), these negative values can occur when the difference between models are

small [76]. For this reason, the threshold constraints were regarded as tenable [77] and pro-

vided indirect support for scalar invariance.

Reliability

The first subscale “Anglo-centric/Assimilationist attitudes” (OH = 0.83, αORDINAL = 0.85, α =

0.85; 95% CI [0.84, 0.86]) showed good reliability, while the “Inclusive/Pluralistic attitudes”

subscale (OH = 0.77, αORDINAL = 0.79, α = 0.72; 95% CI [0.70, 0.73]) exhibited adequate

reliability.

Item reduction analysis

Inter-item correlations ranged from 0.29 to 0.56 (Supplementary 3) and no correlations were

lower than 0.20. The CITCs ranged from 0.39 to 0.58. Within the “Anglo-centric/Assimilation-

ist attitudes” subscale, the easiest item was “We need to stop people spreading dangerous ideas

and stick to the way things have always been done in Australia” (LIIRF = 0.00), while the hard-

est item was “Racial or ethnic minority groups take away jobs from other Australians” (LIIRF =

0.72) (Table 3). That is, with respect to Item 10, respondents needed to have 0.72 standard

deviations more Anglo-centric/assimilationist attitudes than the average Australian to produce

an expected score of 2 out of 4. Item 10 was the hardest item in the “Anglo-centric/Assimila-

tionist attitudes” subscale since its endorsement required more Anglo-centric/assimilationist

attitudes than the other items. Within the “Inclusive/Pluralistic attitudes” subscale, the easiest

item was “We should do what we can to create equal conditions for different racial or ethnic

groups” (LIIRF = -1.58), while the hardest item was “People from racial and ethnic minority

groups experience discrimination in Australia.” (LIIRF = -0.80). The hierarchy of item difficul-

ties was identical when average item thresholds (� t) were inspected (S4 Table).

Construct validity

Examination of criterion-related validity indicated that men (M = 0.105; 95% CI [0.014,

0.197]), participants without tertiary education (M = 0.585; 95% CI [0.474, 0.696]) and those

aged 45 years and over (M = 0.373; 95% CI [0.275, 0.470]) had higher Anglo-centric/assimila-

tionist attitudes. Furthermore, men (M = -0.116; 95% CI [-0.213, -0.020]) and participants

without tertiary education (M = -0.304; 95% CI [-0.420, -0.188]) also presented lower inclu-

sive/pluralistic attitudes. The difference in inclusive/pluralistic attitudes between participants

aged 45 years and over (M = -0.045; 95% CI [-0.148, 0.057]) and their peers was close to zero.

The distribution of factor scores is displayed in Fig 2.

Discussion

The current study aimed to present the RRAMS as a measure of attitudes towards multicultur-

alism in Australia and to examine some of its psychometric properties using data from a

nationwide sample. Results showed that the two subscales of “Anglocentric/Assimilationist

attitudes” and “Inclusive/Pluralistic attitudes” are initially valid and reliable for the Australian

population. In the initial stage of psychometric assessment, we identified poorly performing

items, and these were excluded. One of these was Item 2 (“Some of the best people in our

country are those who are challenging our government and ignoring the ‘normal’ way things

are supposed to be done”), an item originally designed to reflect RWA in relation to
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multiculturalism. Despite its original purpose, Item 2 might not reflect the cultural and race-

related topic in question. This is one possible explanation why the responses to this item were

not strongly influenced by respondents’ Inclusive/Pluralistic attitudes towards multicultural-

ism (only 12% of the variance was explained by the supposedly corresponding factor). For

instance, the wording “challenging our government” can be interpreted as referring to a gen-

eral debate not necessarily reflecting ethnic-racial differences on political representation and

resources distribution. Future studies might test the item fit by emphasizing ‘challenging our

government’ as pressuring for a political agenda that prioritizes reducing social inequalities

among ethnic-racial groups and promotion of a pluralistic society. Items 3 (“It is okay if some

racial or ethnic groups have better opportunities in life than others”) and 6 (“We shouldn’t talk

about racial or ethnic differences”) also performed poorly and failed to capture assimilationist

views. Item 3 was designed to reflect respondent’s SDO. It was hypothesized that participants

with high SDO, and thus assimilationist views of multiculturalism, would endorse the item.

Contrarily to expected, these respondents might have interpreted the phrasing ‘some racial or

Fig 2. Factor scores Kernel density plots of assimilationist and pluralistic attitudes. The Kernel density plots

indicate the distribution of factor scores.

https://doi.org/10.1371/journal.pone.0230724.g002
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ethnic groups’ as a reference to ethnic-racial minorities. Conservatives might perceive affirma-

tive action and social assistance policies as privileges and can endorse the notion that minori-

ties ‘have it easy.’ Conservative attitudes such as that of RWA and SDO have been linked to

social and economic conservatism, reflecting ideologies of competition and meritocracy [78].

The ambiguity left by the item wording can thus explain its failure in discriminating assimila-

tionist attitudes. Item 6, in turn, might have not worked in its subscale because, again con-

trarily to our hypothesis, respondents with high assimilationist views might be willing to

discuss racial and ethnic differences with the intent of promoting assimilationist and racist

views [79]. Therefore, the item performed poorly as respondents in the different strata of

assimilationist attitudes could be prone do endorse the item for different reasons. The last

deleted item was Item 5 (“Australians from an Anglo background [that is, of British descent]

enjoy an advantaged position in our society”). One possible explanation for the item’s poor

performance is that the recognition of privilege does not necessarily informs on inclusive/plu-

ralistic attitudes. For example, a previous study in the Australian states of Queensland and

New South Wales showed these as two independent dimensions [9]. The poor loading on the

inclusive attitudes subscale suggests that respondents might not link acknowledgment of white

privilege to notions of a pluralistic society. Taken together, these results potentially indicate

that debates over multiculturalism in Australia need to promote awareness of the connection

between Anglo-privilege and racism. Scholars advocate that challenging racism and privilege

is as a necessary step towards promoting the abandonment of assimilationist views in favour of

more inclusive perspectives [9, 13].

The subscales “Anglo-centric/Assimilationist attitudes” and “Inclusive/Pluralistic attitudes”

achieved metric invariance and scalar invariance according to sex. Furthermore, the two sub-

scales achieved metric invariance according education and the results also (indirectly) sup-

ported scalar invariance. That is, “Anglo-centric/Assimilationist attitudes” and “Inclusive/

Pluralistic attitudes” influenced the item responses the same way in each group (metric invari-
ance) and the items were not more difficult for one group compared to another (scalar invari-
ance). The RRAMS items can thus be used to compare men/women, participants with/without

tertiary education and young/older participants, and the scores will reflect true differences
regarding “Anglo-centric/Assimilationist attitudes” and “Inclusive/Pluralistic attitudes” rather

than measurement bias [35].

After ensuring measurement invariance between subgroups, we compared the factor scores

between men and women, participants with and without tertiary education, and participants

up to and over 45 years of age. The stronger predictor of assimilationist and inclusive attitudes

was education, while sex also influenced both constructs. Furthermore, older individuals were

more likely to have higher assimilationist attitudes. The role of education in promoting inclu-

sive/pluralistic has been previously established [22, 70] and suggests education as an important

target for future interventions aimed at promoting multiculturalism in Australia. The results

also indicated that men and older individuals had stronger assimilationist attitudes in compar-

ison with women and younger counterparts [71]. In general, the associations of the two sub-

scales with sex, education, and age conformed to the theoretical expectations and provide

further evidence of the RRAMS’ construct validity.

With regards to reliability, the “Anglo-centric/Assimilationist attitudes” and “Inclusive/Plu-

ralistic attitudes” subscales showed adequate reliability (>.70) [80], since values between .70

and .80 are considered appropriate for research purposes [81]. In case the RRAMS is used in

the future in high-stakes scenarios (i.e. where decisions need to be made based on scale scores)

[82], new items should be developed to increase reliability.

In the item reduction analysis, all items displayed moderate inter-item correlations and

CITC, so no items needed to be removed. The item with the smallest CITC was Item 7
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(“People from racial or ethnic minority groups benefit Australian society”), followed by Item 4

(“We should do what we can to create equal conditions for different racial or ethnic groups.”).

Since reliability was only modest, we considered that further shortening the scale would be

more detrimental in terms of reliability and content validity than beneficial as a means of cre-

ating a briefer measure. In addition, with the exception of Item 1 (“We need to stop people

spreading dangerous ideas and stick to the way things have always been done in Australia.”)

and Item 12 (“People from racial and ethnic minority groups should behave more like main-

stream Australians.”), items difficulties were spread across the latent trait. Once again,

although Item 1 or Item 2 could potentially be removed due to similar difficulties, we believe

removing additional items would be detrimental to content validity and the psychometric

properties of the scale.

One limitation of the current study was that we were not able to evaluate convergent and

discriminant validity. The RRAMS was originally applied at the 2013 NDTIS, a study that

focused on collecting information on the use of dental services in Australia and did not

include other psychosocial measures. For this reason, we considered known-groups validity

to be the best strategy to investigate the RRAMS’ construct validity. While the results from

known-groups validity were in accordance with theoretical expectations (e.g. inclusive atti-

tudes were more present in individuals with more education), future studies need also to

investigate other forms of validity, such as convergent/discriminant and predictive validity.

For example, future studies should evaluate whether the scores from the “Inclusive/Pluralis-

tic attitudes” subscale are positively correlated (i.e. convergent validity) with scores from

other instruments evaluating multiculturalist and inclusive attitudes. Our analyses did not

account for sampling weights, meaning that our sample is not representative of the Austra-

lian population. It is important to highlight, however, that our study included Australians

from all age groups and socioeconomic backgrounds across all states and territories of the

country. Furthermore, to the best of our knowledge, this is the largest sample in which a

measure of attitudes towards multiculturalism has been employed in Australia. Lack of rep-

resentativeness and its implications to the validity of scientific findings are central to long-

standing discussions in the literature [83]. Because the purpose of the current analysis was to

assess the psychometric properties of the RRAMS, as opposed to purely describe prevalence

estimates, we do not believe that the lack of representativeness of our sample limits the valid-

ity of inferences made here. The fact that a study sample is representative of some larger

population does not mean that the associations between variables in the sample will apply to

every subgroup of the population. The overall association is simply an average value that has

been balanced according to the distribution of people in these subgroups. If a sample that is

representative of the sex distribution in the target population, the results will not necessarily

be apply to both males and females, but only to a hypothetical participant that is “weighted”

on sex. Subgroups analyses are necessary if one wishes to investigate relationships between

variables by subgroups, which we have performed during the criterion validity assessment

stage.

In conclusion, we successfully developed a comprehensive race-related attitudes and multi-

culturalism scale to the Australian context. We used robust, cutting edge psychometric tech-

niques and data from a large, nation-wide survey. The small number of items (eight) means

the instrument will likely be readily used by policy makers and in ensuing research. Future

studies should assess the scaling properties of the instrument by using parametric and non-

parametric Item Response Theory techniques. The instrument may, nevertheless, be useful to

inform on multiculturalism attitudes across the country and hopefully contribute to a public

debate aimed to promote multiculturalist inclusive attitudes with the potential to increase

social cohesion in Australia.
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