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Item response theory approach to
ethnocentrism

Conal Monaghan* and Boris Bizumic

School of Medicine and Psychology (SMP), Australian National University, Canberra, ACT, Australia

Introduction: Although ethnocentrism is one of the fundamental concepts in the

social sciences, its study has been impeded by a diversity of conceptualizations

and measures. In recent years, a growing number of political scientists and

psychologists have undertaken in-depth research into ethnocentrism. In addition,

researchers have recently proposed a comprehensive reconceptualization of

ethnocentrism and developed a new Ethnocentrism scale. There is strong

evidence for this scale’s reliability and validity in indexing ethnocentrism, but like

most measures in psychology and political science, this scale is based on classical

test theory. Item response theory (IRT) is a powerful psychometric technique that

can provide a much more sophisticated test of test performance and is currently

under-utilized in research.

Methods: We performed IRT to assess the psychometric properties of the

Ethnocentrism scale on a sample of 4,187 participants.

Results: The scale’s items had strong psychometric properties to capture the

ethnocentrism latent construct, particularly in the below average to above average

range. Men required marginally lower levels of ethnocentrism to endorse less

socially acceptable items than women (items relating to superiority, purity, or

exploitativeness). When compared to liberals, conservatives responded more

readily to nearly all ethnocentrism items. Given this variation, the IRT approach

highlighted that futuremeasurementsmust adjust for di�erential item functioning,

albeit more for political orientation than gender identity.

Discussion: The findings detail how IRT can enhance measurement in political

science and demonstrate the implications for how gender and political ideology

may a�ect the di�erential performance of items.
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ethnocentrism, Ethnocentrism scale, item response theory, confirmatory factor analysis,
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Background

Ethnocentrism, the view that one’s own ethnic group is of extreme importance, has been a

fundamental concept in the social sciences since the early 20th century. Although there have

been various attempts tomeasure ethnocentrism, improving our ability to accurately capture

this socio-political attitude remains an important goal. Ludwig Gumplowicz introduced the

concept of ethnocentrism in the late 1800s, and William G. Sumner popularized it in the

early 1900s (Bizumic et al., 2021). The E-Scale, developed by Adorno et al. (1950), was the

first comprehensive measure of ethnocentrism, and since then, researchers have continued

to refine and develop instruments to measure it (Beswick and Hills, 1969; Neuliep and

McCroskey, 1997; Altemeyer, 1998; Jost and Thompson, 2000; Kinder and Kam, 2009).

In the past 10–15 years, there has been an increasing interest among political science

researchers to study ethnocentrism. Kam and Kinder (2007, 2012) and Kinder and Kam

(2009) have comprehensively demonstrated the pervasive role of ethnocentrism in US public

opinion, such as support for the war on terrorism and opposition to immigration, as well

as voting for political candidates, such as the lower likelihood to vote for Obama in the
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2008 presidential election. These authors have argued that

ethnocentrism, although almost always present, may be activated

in particular situations and can exert a powerful effect on

public opinion. Similarly, Mansfield and Mutz (2009), Mansfield

et al. (2019), Mutz et al. (2020), and Mutz (2021) showed that

ethnocentrism, even when controlling for many related variables,

exerts a consistent effect on people’s opposition to international

trade. Further, Valentino et al. (2013, 2018) have demonstrated a

substantial effect of ethnocentrism on US participants’ support for

Donald Trump and on negative perceptions of the cultural and

economic effects of immigration. Other recent political science

research has investigated the role of ethnocentrism in a variety of

contexts, such as consumer preferences in the US (Bankert et al.,

2022), sacrifice of civil liberties after terrorist attacks in Germany

(Hansen and Dinesen, 2022), support for the Bharatiya Janata Party

in India (Ammassari et al., 2022), interethnic trust in 16 African

countries (Robinson, 2020), and intergroup relations and policy

preferences in Ukraine and Russia (Anderson, 2016).

Political science researchers have recently investigated

ethnocentrism using a variety of self-report measures. Kinder

and Kam (2009) constructed two measures of ethnocentrism:

a cognitive measure that focused on having more favorable

stereotypes about ethnic ingroups than ethnic outgroups (e.g.,

related to hard work, intelligence, and trustworthiness), and an

affective measure that focused on affective warmth toward ethnic

ingroups over ethnic outgroups. Many political science researchers

(Mansfield and Mutz, 2009; Orey and Park, 2012; Sides and Gross,

2013; Valentino et al., 2013; Hainmueller and Hopkins, 2015; Pérez,

2015; Anderson, 2016) have used versions of these measures to

investigate ethnocentrism in their research.

Despite the many psychometric strengths and popularity of

Kinder and Kam’s measure, it is important to acknowledge its

limitations and avoid relying solely on any one particular measure

of a construct (Monaghan and Bizumic, 2023). First, this approach

is typically used to measure preferences for one group within a

country (typically the ethnic majority) over two to three ethnic

outgroups (typically ethnic minorities), whereas ethnocentrism is

related to the belief that one’s own ethnic group is better than

any other in the world. Second, the two measures assess relative

preferences, leading to certain confusion (e.g., a participant who

gives the highest rating to the ingroup and outgroups will receive

the same score as a participant who gives the lowest rating to the

ingroup and outgroups; see Anderson, 2016). Finally, the measures

have certain psychometric issues, such as a highly pronounced

leptokurtic distribution and lower incremental validity over other

existing measures (Bizumic et al., 2021).

Another approach to measuring ethnocentrism is by

using specific items that target attitudes toward particular

ethnic majorities (e.g., Whites in the US or Canada) and

negative attitudes toward specific ethnic minorities (e.g.,

specific ethnic groups in the US or Canada). Examples of

these measures are the E-Scale (Adorno et al., 1950), the

Manitoba Ethnocentrism scale (Altemeyer, 1998), and the British

Ethnocentrism scale (Warr et al., 1967). These measures are

culture-specific, being limited to measuring ethnocentrism within

specific cultures. As such, they are not suitable for making

cross-cultural comparisons.

Bizumic et al. (2009) and Bizumic and Duckitt (2012) argued

that many measures and conceptualisations of ethnocentrism were

inconsistent with both the original definition of ethnocentrism and

with many research findings. They proposed a reconceptualization

of ethnocentrism as ethnic group self-centredness and self-

importance. This approach consists of the two broad expressions

of intergroup ethnocentrism and intragroup ethnocentrism.

Intragroup ethnocentrism comprises the specific attitudes of

devotion and group cohesion, whereas intergroup ethnocentrism

comprises the specific attitudes of preference, superiority, purity,

and exploitativeness.

In line with this conceptualization, Bizumic et al. (2009,

2021) and Bizumic (2019) developed the Ethnocentrism Scale,

a culture-general measure that assesses a variety of ethnocentric

attitudes. This scale served as a basis for research in political

science (Sirin et al., 2017; Valentino et al., 2018; Ammassari

et al., 2022; Hansen and Dinesen, 2022), though it has primarily

been used in psychological research (Greitemeyer, 2012; Harrison,

2012; Cargile and Bolkan, 2013; Huxley et al., 2015; McWhae

et al., 2015; Agroskin et al., 2016; Bukhori, 2017; Uhl et al.,

2018; Reiss et al., 2019; Bizumic et al., 2022; Sheppard et al.,

2023). The Ethnocentrism scale (Bizumic et al., 2009) comprises

six bipolar subscales, with an equal number of positively-worded

and negatively-worded items measuring each dimension. The

Devotion subscale consists of positively worded items that measure

strong dedication and loyalty to one’s ethnic and cultural group,

and negatively worded items measuring a lack of dedication or

willingness to sacrifice for the group. The Group Cohesion subscale

items measure the belief that one’s own cultural or ethnic group

should be highly integrated, cooperative, and unified (positively

worded), and the belief that one’s ethnic group should allow

complete individual freedoms and individuality to its members

(negatively worded). The Preference subscale items measure a

tendency to prefer, like, and trust one’s own ethnic group members

over others (positively worded) in contrast to having no preference

for one’s own group over others (negatively worded). The

Superiority subscale items measure a belief that one’s ethnic group

is unique and objectively better than any other group (positively

worded) and a belief that one’s group is not better than others

(negatively worded). The Purity subscale items measure a desire to

maintain the purity of one’s ethnic group (positively worded) and

opposition to mixing, living, and working with those from other

groups (negatively worded). Finally, the Exploitativeness subscale

items measure a belief that one’s ethnic group and its interests

should be placed first and above the interests of any other ethnic

groups (positively worded), as opposed to the belief that one’s group

actions should be carried out with equal respect for other cultural

or ethnic groups (negatively worded).

The overall scale, subscales, and its reduced versions have

repeatedly performed well across cultures and languages (e.g.,

Bizumic et al., 2009; Agroskin, 2010; Greitemeyer, 2012; Harrison,

2012; Agroskin and Jonas, 2013; Cargile and Bolkan, 2013; Sirin

et al., 2017; Valentino et al., 2018). Reflecting research in political

science more broadly, all tests of the measure thus far have been

based on classical test theory (CTT). Item response theory (IRT)

provides many powerful capabilities beyond CTT, with the capacity

to advance political science in novel ways. In this study, we use IRT
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to examine the psychometric properties of the Ethnocentrism scale

in greater depth, employing more rigorous tests of performance

than previously used with any ethnocentrism measure. In addition,

this study investigates how political groups and gender identities

respond differently to ethnocentrism statements, even when their

level of latent ethnocentrism is the same. Due to the importance

of IRT in advancing political science more broadly, we include

an expanded discussion of IRT and the analytical steps involved.

We focus on modeling appropriate for Likert scales because of

their widespread usage in political science. Further, we provide

information on an important extension of IRT, differential item

functioning (DIF), which identifies how different groups respond to

the same items. By highlighting recent advances in the field, we aim

to motivate researchers to utilize IRT and DIF to advance political

science research.

Item response theory

Political science has traditionally relied on classical test theory

(CTT) for evaluating the psychometric properties of measures

because CTT provides strong statistical tools based on a well-

developed literary base spanning at least a century (Spearman,

1907, 1913; Gulliksen, 1950). CTT is, however, limited in

several important aspects. It assumes that all items contribute

homogeneous information about the latent construct and that

measurement is equally precise at all levels of the latent construct.

This disregards an item’s ability to provide more information

about specific levels of that construct (e.g., more information about

low rather than high levels of ethnocentrism). CTT also focuses

on scale-level information with insufficient attention to item-

level properties (Embretson, 1996; Embretson and Reise, 2000;

Ackerman et al., 2012; Reise and Revicki, 2014).

Political scientists are often interested in understanding how

items and scales perform across diverse settings and contexts but

rely on simplistic estimates of latent constructs based on summing

responses to related statements. This approach neglects the unique

contributions of each item, by assuming that all statements measure

the construct in the same way, and purports measurement error to

be the same at all levels of the latent construct. These assumptions

can mislead researchers about the accuracy of their findings.

Estimates are also temperamental, fluctuating based on the number

of scale items and the idiosyncratic properties of the sample under

investigation (Embretson, 1996; Reise and Revicki, 2014). This

creates a substantial issue, as political scientists are interested in

unbiased comparisons of latent (intangible) constructs between

independent samples and groups.

There is a growing necessity in political science research for

an alternative approach that can address many of these concerns

and embodies modern measurement theory and capabilities

(Embretson, 1996; Morizot et al., 2009). IRT (Lord and Novick,

1968) provides a useful framework for understanding the breadth of

research (e.g., Fraley et al., 2000; Ackerman et al., 2012; Monaghan

et al., 2020), addresses many of the criticisms of CTT, and expands

the range of potential research questions. IRT has growing usage in

social and political science (e.g., Carpini and Keeter, 1993; Treier

and Jackman, 2008; Sibley and Houkamau, 2013; Fariss, 2014) and

provides the additional capacity to investigate whether individuals

in different groups truly vary in their level of ethnocentrism or

whether group differences are due to how different populations

interpret and value the different survey statements (Embretson,

1996; Reise and Revicki, 2014).

For each item, IRT models the probability of a response

being endorsed at each point along the latent construct (θ),

given specific item characteristics (Embretson and Reise, 2000;

Reise and Revicki, 2014). Along the latent construct, measurement

precision (a function of variance) is not treated as constant, instead

varying along the latent construct. By modeling the underlying

latent construct, individuals within and between samples can

be meaningfully compared without comparing them to sample

norms. This is also called the sample-independent properties

of the IRT model. Barriers to more widespread IRT adoption

likely result from the lack of general IRT training in academic

institutions, the requirement to run computer-based algorithms to

calculate estimates instead of simply summing responses, and the

slightly higher technical knowledge required to understand logistic

functions and model fitting approaches that are not widely utilized

in CTT. Despite these potential barriers, IRT is accessible to all

political science researchers.

IRT has been widely applied in education (e.g., Chen et al.,

2005), organizational research (e.g., Scherbaum et al., 2006), and

is increasingly being applied in psychology (Embretson, 1996;

Monaghan et al., 2020; Bizumic et al., 2021; Sivanathan et al., 2021).

For example, researchers are using IRT to develop and evaluate

more precise and valid scales (Cooke et al., 1999; Edelen and

Reeve, 2007; Cooper and Petrides, 2010; Furr, 2011; Ackerman

et al., 2012) and to optimally shorten existing ones (Rauthmann,

2013). IRT is also proliferating in social and political science

and it helps researchers develop more accurate measures of

political constructs such as science curiosity (Kahan et al., 2017)

and political knowledge (Carpini and Keeter, 1993), and identify

the measurement properties and calibration of existing measures

such as Maori Identity and Cultural Engagement (Sibley and

Houkamau, 2013). IRT has also been used to model socio-political

developments such as the role of changing accountability standards

in the identification of political repression (Fariss, 2014) and to

better exploit large existing datasets in cross-national investigations

of democracy (Treier and Jackman, 2008).

Psychological researchers are also beginning to adopt

extensions of IRT, such as utilizing DIF (discussed below) to

identify similarities between men and women in their political

opinions, reasoning, and labels (Condon and Wichowsky, 2015).

In response to the pressure to reduce the length of longer surveys

due to costs and potential non-response rates, psychologists

have also used computerized adaptive IRT testing to dynamically

shorten public opinion and knowledge surveys without reducing

measurement precision (Montgomery and Cutler, 2013). Clearly,

there is an appetite for IRT in psychological research, and we

hope that increased awareness of its benefits will help strengthen

research practices.

IRT models

Given that IRT models have not been widely adopted

or understood by many political science researchers, a brief
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background is presented here. Early IRT models such as one

parameter logistic (1PL; from the Thurstone-Lazarsfeld-Lord-

Birnbaum tradition) and Rasch models have been applied to model

dichotomous data (two possible responses, such as yes/no or

correct/incorrect) (Thissen and Steinberg, 2009). The 1PL estimates

a location parameter (β ; often referred to as item difficulty in

dichotomous models) that indicates which level of the latent

construct (θ) a participant would require to have a 50% chance

of endorsing the item (e.g., giving the correct answer in an ability

test). For example, in estimating spelling ability (θ), easier words

(e.g., “bee”) will have lower location parameters than harder words

(e.g., “phlegm”) because they require less spelling ability to answer

correctly (Figure 1A).

The 2PL model extends the 1PL by including a slope parameter

(α; often referred to as item information or item discrimination),

which estimates each item’s ability to differentiate individuals

on the latent construct. In dichotomous models, the slope

parameter represents the information each item provides about

the latent construct and is conceptually similar to factor loadings

or item-total correlations in CTT. For example, the spelling

ability questions would be better at discriminating participants

based on, and therefore provide more information about, their

spelling ability than a question about their hair color (Figure 1B).

Spelling questions that are more informative are those that are

consistently answered correctly by better spellers and incorrectly

by poorer spellers. Less informative items are those that are

answered correctly by some poorer spellers and incorrectly by some

better spellers.

IRT provides several important figures that communicate

discrimination and information clearly. The item characteristic

curve (ICC; Figures 1A, B) models the logistic relationship between

the probability of endorsing a response and the underlying latent

construct (in logits, which are often interpreted similarly to Z-score

units). From the ICC, the second essential curve is then calculated,

the item information curve (IIC; Figure 1C), which models the

information each item provides at every location on the latent

construct. In Figure 1C, item 2 provides more information about

the middle of the latent construct than item 1, item 3 provides

more information than items 1 and 2 about higher levels of the

latent construct, despite providing less than item 2 overall. IICs

can be added together to create the information curve for the entire

scale. In contrast to a single standard error of estimate (SE) in CTT,

IRT estimates a different SE for each level of the latent construct

based on the reciprocal of information; the more we know about a

location on the latent construct, the smaller the SE.

CTT’s measurement of social and political constructs assumes

that measurement precision is constant across the latent construct

and for all people, which is often represented with an estimate

of internal consistency such as Cronbach’s alpha. If the scale’s

location parameters are not equally distributed along the latent

construct, then a single error term is misleading and can result

in erroneous conclusions. For example, if the scale provides

more accurate estimates at either the high or low end of the

latent construct, then the scale might offer poor estimates of

the general population. Therefore, you may have two scales with

equivalent alpha coefficients, yet they could differ considerably in

their capacity to measure ethnocentrism in the general population.

To inverse this issue, researchers using IRT can exploit this fact

by specifically selecting items that provide useful information

in precisely the location they require or to understand how a

particular statement is perceived by participants or groups (i.e.,

where the location parameter sits).

Although standard 1 or 2PL models can be used to investigate

dichotomous data, IRT models have been extended to account for

polytomous responses (more than two response options), which

are frequent in political and social science (e.g., a 7-point Likert

scale). Various polytomous IRT models have been developed to

account for different types of responses (e.g., ordered vs. unordered

nominal response categories). The partial credit model (PCM)

(Masters, 1982) awards partial credit for each correct response

within a single item and is thus well suited for the assessment of

proficiency (for example, awarding partial points to a student for

correctly completing each step in working through a mathematics

or reasoning problem). Although the PCM assumes each item

discriminates equally among participants (1PL), the generalized

PCM (GPCM) (Muraki, 1992) relaxes this assumption (2PL). IRT

models such as the nominal response model (Bock, 1972) do not

assume that response categories have an inherent order, making

them well suited for data such as multiple-choice examination

style questions, or when responses have no pre-specified order

(e.g., “yes”, “no”, “maybe”, “unsure”; “at home”, “at work”, “when

traveling”). The capacity to accurately model nominal data is a

further strength of IRT over CTT, as summing nominal responses

to create a total score is meaningless (De Ayala, 2013).

Likert-type data is commonly used in political science research

for self-report measurement and is best analyzed using Samejima’s

graded response model (GRM) (Samejima, 1969, 1997) due to its

underlying assumptions and ease of use (Ackerman et al., 2012).

The traditional GRM is a unidimensional 2PL that treats scale

response categories as a set of ordinal dichotomies. For example,

with a four-category Likert scale (ranging from 0–3), the GRM

would have three thresholds: Threshold 1 (β≥1) = 0 vs. 1, 2,

3; Threshold 2 (β≥2) = 0, 1 vs. 2, 3; Threshold 3 (β≥3) = 0,

1, 2 vs. 3. The GRM location parameters represent the level of

the latent construct where a person has a 50% probability of

responding in any higher category compared to any category

lower than the threshold (Figure 1D). The spacing between

thresholds is allowed to vary, and higher response categories are

assumed to represent a higher level of the latent construct. This

matches conceptually with many political science constructs such

as ethnocentrism.

Despite some variation in the names used for the GRM

equivalent of the standard IRT curves (DeMars, 2010), the category

response curve (CRC; akin to the IIC) and its scale-level equivalent

are the most widely used curves for interpreting GRM. The CRC

models the probability of selecting each response category given the

latent construct (Figure 1D). Unlike dichotomous models, where

information parameters can be compared to external standards,

GRM information parameters (slopes) are compared to other

items within the same model. For example, an item with a

slope parameter of 3 would be as informative (provide the same

precision) as four items with slope parameters of 1.5 (32/1.52 = 4).
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FIGURE 1

Four primary IRT curves. Curves were created using Psych package for R (Revelle, 2014). (A) 2PL item characteristic curves (ICC) that di�er only in

their threshold/di�culty parameter (β). (B) Item characteristic curves (ICC) that only di�er in their slope parameter (α; β = 0). Discrimination labels

based on Baker (2001) criteria. (C) Item information curves (IIC) curve, where items 1 and 2 di�er in information only, whereas item 3 di�ers in

information and location. (D) GRM category response curve (CRC) for one item with five-categories (disagree strongly to agree strongly). Each curve

represents the probability of a response category being endorsed. T = Example threshold parameters, which can vary in both location and spacing

based on response information curves. Probability = P(response = 1 | θ).

Assumptions and model fit

IRT is a large-sample technique (Tay et al., 2014). Hulin

et al. (1982), Reise and Yu (1990), and Tsutakawa and Johnson

(1990) recommend at least 500 participants for accurate parameter

estimates in the vast majority of cases. Accurate parameter

estimates for polytomous itemsmay be achieved for data with more

than 250 participants; however, this is dependent upon the number

of response options and the fit of the data to the model (Morizot

et al., 2009). We encourage researchers to maximize the sample size

before endorsing the IRT.

The two essential assumptions of IRT are unidimensionality

and local independence (Embretson and Reise, 2000). As

estimations of the latent construct become biased by additional

dimensions or subgroups (e.g., ethnic, gender, or age groups), the

covariance among the items must be due to a single underlying

dimension, the latent construct of interest. Unidimensionality

is often assessed by exploratory factor analysis (EFA) and

confirmatory factor analysis (CFA) (Tay et al., 2014). Although

pure unidimensionality is often unrealistic, if not impossible, given

the nature of psychological constructs, the latent dimension must

explain most of the variance in the data (Morizot et al., 2009).

IRT requires that subsets of items are not biased by external

factors, and that any two items should not be predicted by a

common factor beyond the underlying construct all items measure.

This ensures that the items are locally independent. If some items

are worded similarly but not shared by other items, these similar

items can associate beyond the common construct, leading to bias

in parameter estimates (Yen, 1993; Chen et al., 1997; Morizot et al.,

2009). This bias is called local dependence (LD), which can be

assessed using statistical tests such as Pearson’s chi-square, the

likelihood ratio (Chen et al., 1997), and Yen (1984) Q3, or via

residual covariances in CFA. Unfortunately, LD is common in

psychological scales and often overlooked (Embretson and Reise,

2000).

There is some variation in the approach that researchers take

to evaluating model fit (Edelen and Reeve, 2007; Tay et al., 2014).

Although model fit is not always reported in psychological studies

on IRT, it is good practice to evaluate all levels of fit (Embretson

and Reise, 2000). Model fit can be thought of at the model level,

the item level, and the person level. At the model level, the M2

statistics and variants (Maydeu-Olivares and Joe, 2006; Cai and

Hansen, 2013; Cai and Monroe, 2014) can be used to establish how

well the IRT model as a whole reproduces observations in the data.

Among a wide range of standardized statistics, S-X2 is a strong

measure of item-level fit under the GRM (Orlando and Thissen,

2000, 2003), but it is also often useful to complement this statistic

by visually inspecting the fit between each item’s response function

and the data. Person-level fit, or the degree to which participant

responses fit the model, can be assessed using the Zh statistic

(Drasgow et al., 1985). When running GRM models, sample size,

unidimensionality, LD, and all levels of model fit should be assessed

to indicate model validity.

Di�erential item and test functioning

One of the strengths of IRT is the ability to assess whether

groups (e.g., based on gender, ethnicity, or ideology) respond to

items or scales differently given equivalent levels of the latent

construct, known as DIF. IRT can provide a picture of item-level

measurement invariance that is difficult to replicate under CTT.

This is because IRT focuses on latent variables (instead of manifest

variables), and item parameters are sample-invariant under linear

transformations (an approximation can be made by comparing

item intercepts within a multigroup CFA while constraining factor
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loadings to be equal). The ability to detect and reduce bias has

facilitated the shift from CTT to IRT in educational settings (Smith

and Reise, 1998).

Expanding upon our previous examples, a native Australian

participant (known as the reference or baseline group) is more

likely to correctly spell a word native to Australia than a Chinese

participant with the same latent spelling ability (the comparison or

focal group). Focusing on the number of correct responses would

be misleading when trying to compare spelling abilities. Substantial

DIF suggests that the item performs differently across subgroups

(Smith and Reise, 1998; Morizot et al., 2009; Shou et al., 2018)

and that raw score differences between groups may be biased. DIF

can also be completed at the scale-level of analysis (differential

test functioning; DTF) and used to investigate responses between

subgroups for whole scales. This is also beneficial because DIF

within a scale in opposing directions can cancel out at the scale level

(Chalmers et al., 2016).

Comparisons between groups require the same underlying

metric. This is achieved by constraining one ormore non-DIF items

to be equivalent (the common scale for θ), known as anchor items.

There are several methods for identifying anchor items (Kopf et al.,

2015), and selecting an anchor item that has significant DIF may

artificially inflate other DIF parameters (known as contamination)

(Wang and Yeh, 2003). If there is a theoretical reason for one or

more items to be equivalent across groups, then these items can

be the anchor. An empirical approach is to first run a DIF analysis

on all items without an anchor, assuming all items to be invariant.

Items with non-significant overall, information, and threshold DIF

are strong candidates for anchors. The DIF/DTF analysis is then re-

run with the anchor items and equivalent metrics for θ , estimating

all items freely in regard to that anchor (SD and M for the focal

group latent construct are set to the previously estimated values).

DTF/DIF provides the ability to investigate an array of

interesting new research questions and overcome many

methodological flaws that currently exist. For example, scales

can be developed that provide unbiased estimates across different

social and political groups so that changes in test scores reflect true

differences in the underlying construct or to identify appropriate

measurement corrections for existing scales. Although the

differences in item parameters are themselves an interesting area of

investigation, IRT can be used to understand how readily groups

endorse statements or actions, or how informative topics are of

each group’s identity or position.

Current project

This study aimed to advance contemporary conceptualizations

of ethnocentrism and its measurement by conducting a technically

robust IRT analysis of the Ethnocentrism scale (Bizumic et al.,

2009). Importantly, we emphasize the steps involved and the

benefits of IRT to motivate researchers to utilize these techniques

in their own research, specifically for Likert-scale data given its

ubiquity in political psychological research. First, IRT identified

the information and location for each scale item and the

subscales as a whole. In doing so, we provide novel information

about how different aspects of ethnocentrism map onto the

underlying construct. Second, we investigated whether there were

any measurement differences on the Ethnocentrism scale due

to gender and political ideology using DIF and DTF. Males,

on average, tend to obtain higher scores on the Ethnocentrism

scale than females, and conservatives tend to obtain higher

scores on the Ethnocentrism scale than liberals (Bizumic et al.,

2009). Through DTF, we aimed to determine whether these

group differences are the result of measurement artifacts or true

differences in ethnocentrism.

Method

Participants

Participants (N = 4,227) completed on-line measures of

ethnocentrism and demographics at http://www.YourMorals.org, a

data collection and feedback website for a range of psychological

constructs. This study was exempt from ethics approval because

it utilized an existing dataset. As IRT estimates response level

information and the sample size was large, we set a high item

completion rate for inclusion in the study, removing the data

from 40 participants who did not complete at least 90% of the

Ethnocentrism scale items. The final sample consisted of 4,187

participants (2,590men) who had amean age of 54.87 (SD= 15.81).

Of these participants, 2,192 described themselves as politically

liberal, 355 as moderate, and 598 as conservative (1,042 described

themselves as other or did not respond).

Measure

Ethnocentrism
Ethnocentrism was measured by the 36-item Ethnocentrism

scale (Bizumic, 2019). This scale contains three positively- and

three negatively-worded items for each of the six subscales.

Intragroup ethnocentrism was measured by the Devotion (α =

0.87) and Group Cohesion (α = 0.81) subscales. Intergroup

ethnocentrism was measured by the Preference (α = 0.89),

Superiority (α = 0.89), Purity (α = 0.90), and Exploitativeness (α

= 0.90) subscales. Respondents were asked to indicate how much

they agreed with items on a 9-point Likert scale ranging from Very

Strongly Disagree (1) to Very Strongly Agree (9).

Analytical strategy

We used both CTT and IRT approaches to provide a

comprehensive understanding of the psychometric properties

of the Ethnocentrism scale. We used Lavaan (Rosseel, 2012),

a package for R (version 3.5.1), to conduct CFA on the

Ethnocentrism scale. We decided to use CFA to provide initial

evidence on the unidimensionality of each subscale and LD

assumptions because it provides a more stringent test than EFA.

We assessed unidimensionality, LD, and person-fit before fitting

unidimensional 2PLGRMs using expectationmaximization to each

subscale. To achieve this we used the “mirt” package (Chalmers,

2012) for R and IRTPRO (Cai et al., 2011). Model fit was conducted
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using the C2 variant of M2 statistic developed for ordinal data

(Cai and Monroe, 2014). Item fit was conducted using the S-X2

item-fit statistic. We then expanded these models to investigate

DIF and DTF associated with groups related to gender and

political ideology.

In line with the qualitative labels endorsed by Ackerman

et al. (2012), we will refer to the underlying latent continuum

for each subscale (θ) as: well below average (θ < −2.0

logits), below average (−2.0 logits < θ < −1.0 logits),

average (−1.0 logits < θ <1.0 logits), above average (1.0

logits < θ < 2.0 logits), and well above average (θ >

2.0 logits).

Results

We employed widely recommended cleaning and screening

protocols (Tabachnick and Fidell, 2007; Enders, 2010) at the item-

level of analysis. Missing data (there was <1% missing data from

any item) were missing completely at random. We imputed the

missing data using ordinal multiple imputation and retained the

fifth dataset. The sample substantially exceeded 500 participants

per response, allowing for stable IRT parameter estimates and

acceptable standard errors. Further, the power to reject bad models

(RMSEA = 0.08) and accept good models (RMSEA = 0.06;

MacCallum et al., 1996) was excellent for the proposed CFA (βpower

> 0.99).

Confirmatory factor analysis

We evaluated the Ethnocentrism scales’ six-factor structure

using weighted least squares means and variance adjusted

estimation. Each ethnocentrism item loaded onto its respective

first-order factor (representing the six basic dimensions), which in

turn loaded onto its respective second-order factor (representing

intergroup and intragroup dimensions). This model has been

shown to fit numerous data sets well and to be superior to

other plausible hierarchical models in the past (Bizumic et al.,

2009). To remove the influence of method variance due to

the direction of item wording, we estimated a latent construct

that loaded onto all negatively-worded items. The ability of the

model to reproduce the observations in the data was assessed

using widely accepted fit indices (Kline, 2011): Non-Normed Fit

Index (NNFI) and Comparative Fit Index (CFI) >0.90 indicating

the model is likely specified adequately (Bentler and Bonett,

1980; Bentler, 1992), RMSEA <0.06 (Browne and Cudeck, 1992)

and SRMR values <0.08 (Hu and Bentler, 1999) suggesting

the model is acceptably close to the “perfect” model. We de-

emphasized the Chi-squared statistic (χ2) as its accuracy may

decline in large samples (see Kline, 2011). The model fitted the

data well, χ2(569) = 7,771.93, p < 0.01, CFI = 0.922, NNFI

= 0.914, SRMR = 0.059, RMSEA = 0.055, CI95% = [0.054–

0.056]. These results suggest that the factor structure of the

Ethnocentrism scale is reproducible and provide initial evidence for

the IRT assumptions.

IRT assumptions

We continued to test the IRT assumptions for each subscale.

The original Scree test (Cattell, 1966) and non-graphical

interpretations (Raîche et al., 2013) supported a clear single factor

for each subscale (the ratios of the first and second eigenvalues were

all above 3.44). A single component, principal components analysis

(PCA), accounted for approximately 62% of the variance in the

data, with all item loadings exceeding 0.65. When considering the

PCA results (internal consistencies alone are misleading indicators

of unidimensionality), internal consistencies and average inter-

item correlations were further suggestive of a single dimension

underlying each subscale (see Supplementary material 1A for item

statistics and correlations).

We ran an initial GRM (using the expected a-posteriori

estimation method) for each subscale, constrained one to two

non-DIF items for the subscale as anchors, and examined person-

fit statistics using Zh fit statistics (Drasgow et al., 1985). Data

from participants with Zh values <-2.00 were considered unlikely

response patterns (Embretson and Reise, 2000) and were removed

from the subscales measuring devotion (N = 66, 1.5%), cohesion

(N = 127, 3%), preference (N = 204, 4.87%), superiority (N =

70, 1.67%), purity (N = 117, 2.79%), and exploitativeness (N =

116, 2.77%). The standardized LD statistic (G2) (Chen et al., 1997)

based on the likelihood ratio statistics (interpreted similarly to

χ2), needs to be considered in relation to the number of response

categories, items, and sample size (Christensen et al., 2017). We

compared Q3 estimates to the average Q3 values for each subscale

(see Supplementary material 1A for LD statistics), which suggested

that there were several item pairs with mildly elevated LD. As a

result, these items were monitored for signs of artificially elevated

parameter estimates.

We then tested model fit by comparing a parsimonious version

of the GRM that estimates a single slope parameter for each item

with a full GRM that estimates unique slopes (C2 interpreted in

line with χ2). The full GRM for each subscale fitted the data

significantly better than the parsimonious version: devotion, χ2
(35)

= 526.81, p < 0.001; group cohesion, χ2
(35)

= 877.68, p < 0.001;

preference, χ2
(35)

= 1,121.39, p < 0.001; superiority χ2
(35)

= 280.83,

p < 0.001; purity, χ2
(35)

= 553.51, p < 0.001; and exploitativeness,

χ2
(35)

= 371.38, p < 0.001. Therefore, we proceeded with full GRM

models given their superior fit.

Scale parameters

The Ethnocentrism scale captured all six domains with strong

coverage across the latent continua, principally differentiating

responses within the average to high level of latent construct

ranges. Item and test information curves for all subscales are

displayed in the left panel of Figure 2 (item parameters and SE

are in Supplementary material 1B). All items captured a similar

range on the latent construct, providing the most information

from the below average to above average range (θ ≈ −1.5 to 2

logits). Compared to the other subscales, the Superiority and Purity
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FIGURE 2

Subscale IRT figures; item (left) and scale (right) information curves as functions of their respective latent constructs. Exploit, Exploitativeness.
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Subscales contained items that captured more of the above-average

range than the other subscales (θ ≈ 2 to 3 logits).

Items differed in the type of information they provided about

ethnocentrism (the left panels of Figure 2), capturing either high

information about a narrow range, or less information about

a wider range of the latent construct. For example, items 6

(devotion) and 35 (exploitativeness) captured more range at the

positive end of their respective subscales, having relatively weaker

associations with the latent construct compared to the other items

in their subscales. On the other hand, item 30 provided the most

information about the above average range of the Purity subscale,

whereas items 2 and 3 provided the most information about the

devotion latent construct, and items 10 and 12 about the cohesion

latent construct. These findings suggest that, at the item level, most

items tended to discriminate well between the participants at most

levels of the latent construct, but that they did not discriminate well

at very low levels of the latent construct—possibly because the items

are relatively strongly worded and might be rejected by both those

who are very low and those who are extremely low on the latent

construct. Accordingly, the measure would benefit from including

more items that do discriminate better between these individuals,

such as item 14.

At the subscale level of analysis (the right panels of Figure 2),

all subscales captured information in a similar range on the latent

construct, from the below average to the above average range (θ ≈

−1 to 2.5 logits, and approximately θ ≈ −0.50 to 2.5 logits for the

Superiority and Purity Subscales). Therefore, the Ethnocentrism

scale is most precise within this range which corresponds to the

smallest standard errors. All scales showed a rapid increase in SE

in the well below average range (θ < −2 logits), implying that

measurement errors increased quickly. The standard error for each

point on the latent constructs can be seen in Figure 2. Although

SE, therefore reliability, should be conceptualized as varying at

each point on the latent construct, we also estimated the overall

marginal reliability (integration using the prior density function),

which was excellent for all subscales: Devotion = 0.88, Cohesion

= 0.87, Preference = 0.92, Superiority = 0.88, Purity = 0.88, and

Exploitativeness= 0.89.

Di�erential item and test functioning

We subsequently ran DIF to determine the effect of gender

and political ideology on participants’ responses to the scales. We

compared item parameters between the subgroups using Wald

tests (χ2) to identify whether DIF occurred and the source of that

variance—either threshold or information parameters (p < 0.001,

adjusted for multiple comparisons). DIF statistics are reported

in Supplementary material 1C. The item with the least DIF in

each subscale was used as the short anchor, and we investigated

DTF by comparing scale information curves between subgroups

(Figures 3, 4).

We first investigated whether individuals who identify as

men or women responded differently on each subscale given

equivalent levels of the latent construct (DTF; Figure 3). The

subscales provided more information (the left panel of Figure 3),

thus differentiating respondents better for men than women in the

average range (θ ≈ −1.0 to 2.0 logits). On the other hand, these

subscales provided marginally more information about women

than men in the well above average range (θ ≈ 2.0 to 4.0 logits).

The right panel of Figure 3 displays the relationship between raw

subscale scores (y-axis) and the underlying latent construct (θ; x-

axis). For the same level of latent construct in the average to above

average range (θ ≈ 0.0 to 3.0 logits), men were also more likely

to obtain marginally higher scores than women. DTF was most

prominent on the Superiority and Purity Subscales.

DTF for political ideology—differentiating conservatives from

liberals—suggested that all subscales, besides the Devotion

subscale, provided more information for conservatives than for

liberals in the low average (θ ≈ −2) to above average (θ ≈ 2)

range. Although the Devotion Subscale providedmore information

about conservatives in the low average range (θ ≈ −2), it provided

more information about liberals in the above average range (θ

≈ −2). This resulted in similar amounts of information about

both political ideologies overall (Figure 4 left panel). Thresholds for

liberals were consistently higher than for conservatives, indicating

that liberals required less of the latent construct to endorse response

categories. The right panels of Figure 4 demonstrate that this effect

was strongest in the average to well above average range. However,

the size of this difference varied between subscales, with the smallest

effect seen for the Preference subscale. Overall, the results suggest

that, given the same level of the underlying construct, response

styles across the Ethnocentrism scale differ as a function of gender

and political ideology.

Discussion

This study utilized IRT techniques to expand our

understanding of ethnocentrism, the Ethnocentrism scale’s

psychometrics (Bizumic et al., 2009), and provide a framework

for political scientists to follow to conduct GRM-based IRT

analyses in future research. Below, we discuss how IRT provides

a contemporary understanding of ethnocentrism measurement

and ongoing considerations and advancements for IRT in

political science.

An initial CFA supported the original factor structure proposed

by Bizumic et al. (2009), suggesting the shortened 36-item scale’s

structure is replicable and appropriate for subsequent analyses in

similar populations. IRT assumptions of unidimensionality were

satisfied, although due to the small number of items, LD was

identified between several items, most notably in the Superiority

and Group Cohesion subscales. Unfortunately, the nature of

psychological scales, comprising numerous closely related and

overlapping items, inevitably results in LD (Embretson and Reise,

2000). IRT is relatively robust to mild-moderate LD, yet researchers

should be mindful of possible parameter inflations.

We evaluated the six ethnocentrism subscales using

unidimensional IRT models. Items within the six subscales

varied substantially in their IRT parameters, with several items

having relatively flat information curves. As a result, one may

be tempted to shorten these scales, particularly in the Group

Cohesion and Preference subscales. When selecting items for

scale shortening using IRT, researchers should consider both

the location and the amount of information that items provide,
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FIGURE 3

DTF figures for the e�ect of gender identity on each subscale. Scale information curves (left) and expected values (right) DTF figures are provided.

Expected DTF figures plot the total raw score (y-axis) for each level of the respective underlying latent construct (x-axis) by gender identity.

Frontiers in Political Science 10 frontiersin.org

https://doi.org/10.3389/fpos.2023.1024729
https://www.frontiersin.org/journals/political-science
https://www.frontiersin.org


Monaghan and Bizumic 10.3389/fpos.2023.1024729

FIGURE 4

DTF figures for the e�ect of political ideology on each subscale. Scale information curves (left) and expected values (right) DTF figures are provided.

Expected DTF figures plot the total raw score (y-axis) for each level of the respective underlying latent construct (x-axis) by political ideology. Exploit,

Exploitativeness.
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because relatively flat information curves may still capture areas of

the latent construct neglected by the other items. For example, the

items “It is absolutely vital that all true members of my ethnic or

cultural group forget their differences and strive for greater unity

and cohesion” (item 8) and “I would probably be quite content

living in a cultural or ethnic group that is very different to mine”

(item 18) had relatively flat curves but still provide information

about those who are very low on ethnocentrism—in fact, more

than the items that have more peaked curves.

Overall, the information curves suggested that the subscales

provide the most information about the below average to

above average range (θ ≈ −1.0 to 2.5 logits), with higher

information curves for the intergroup ethnocentrism subscales.

Future researchers refining this measure could consider more

items that would differentiate those who are generally low on the

latent ethnocentrism construct, increasing measurement precision

(reducing the standard error) in this range.

Researchers interested in developing a psychometrically robust

scale using IRT can employ information curves to select items

that provide comparable reliability across the desired range of

theta (construct of interest). For instance, when developing an

abbreviated version of the Ethnocentrism scale, items could be

selected from each subscale that provide the most information in

themiddle of the latent trait. Table 1 presents a six-item abbreviated

version of the Ethnocentrism scale, which incorporates an item

from each subscale that provides the most information in the

middle of each latent trait, as displayed in Figure 2 (these are items

2, 10, 15, 24, 30, and 31). This abbreviated version can be used by

researchers to investigate ethnocentrism with only six items and

concentrate on the general range of ethnocentrism. On the other

hand, if researchers are specifically interested in items measuring

higher levels of ethnocentrism, when developing an abbreviated

version of the scale, they may consider items that offer more

information at the higher end of the theta range, such as item 6

for devotion, item 27 for purity, and item 35 for exploitativeness.

These items, however, provide less information in the general range

but achieve greater measurement precision above approximately

3 logits. In this way, researchers can maximize measurement

precision within the desired range. Applying information curves

and the item selection criteria detailed here can aid in the

development of more reliable and valid measures of socio-

political constructs.

DTF analyses suggested that men required marginally less of

more socially unacceptable latent constructs (superiority, purity,

and exploitativeness) to endorse scale items. Therefore, men more

readily endorsed items such as “We need to do what’s best for

our own people and stop worrying so much about what the effect

might be on other peoples” and “Our culture would be much

better off if we could keep people from different cultures out”.

This effect was not present for more socially acceptable and passive

subscales which emphasize ingroup unity and preference (devotion,

group cohesion, and preference). One explanation for this effect

is that men are, on average, higher in the personality construct

of antagonism (inverse of agreeableness; Weisberg et al., 2011).

In conjunction with dominant and aggressive actions being more

socially acceptable in men, a man might be more willing and able,

on average, to express more socially unacceptable ethnocentric

ideas, such as rejection or exploitation of ethnic outgroups, when

compared to a woman with the same level of ethnocentrism. The

raw scale scores the latent construct similarly between genders,

suggesting only a minimal adjustment is necessary to achieve

measurement equivalence.

Conservatives more readily endorsed all ethnocentrism

subscales than liberals, and therefore, required lower levels of the

ethnocentrism latent construct to endorse ethnocentric statements.

The effect was smallest for the Group Cohesion and Preference

subscales, with more substantial effects on the other subscales

(Figure 4). It is likely that among liberals, it is less socially desirable

to express relatively strong ethnocentric statements. Opposing

ethnocentrism might further act to signal your group membership

to others who identify as liberals. Ethnocentric viewpoints,

however, may align more closely with some conservative values

and, as a result, be more readily endorsed to express ingroup

membership given the same strength of personal ethnocentrism

(e.g., “We need to do what’s best for our own people, and stop

worrying so much about what the effect might be on other peoples”

and “It is better for people from different ethnic and cultural

groups not to marry.”).

The differences in raw means between liberals and

conservatives need to be adjusted to account for the differences

in responding, as not doing so would bias any conclusions drawn

from the analyses. To quantify this difference, the largest DIF was

seen for the Devotion subscale. Liberals would score substantially

lower (with a raw score of approximately 15) despite being as

devoted to their ethnic group as conservatives (with an equivalent

raw score of approximately 22; Figure 4). Ongoing social and

political psychological research should also investigate whether

there might be similar DTF between ethnic, national, or cultural

groups. This finding demonstrates one of the strengths of IRT and

emphasizes that differences between conservatives and liberals

must take into account how ideological differences influence

responses to psychological instruments.

Further considerations and extensions

Psychological research and theory focus largely on

understanding latent constructs. Claims about any construct or

theory are rendered meaningless if based upon poor measurement

practices because any conclusions drawn from the data will either

be biased or invalid. Therefore, strong measurement practices

are axiomatic to developing valid social or political theory.

Unfortunately, poor measurement practices often underpin

psychological research, a practice that likely formed a key factor

in the psychological replication crisis. For example, Flake et al.

(2017) reviewed a sample of articles from the Journal of Personality

and Social Psychology (JPSP), a leading psychology journal, and

found that most of the sampled articles reported poor psychometric

practices. For example, the authors of the articles reported only face

validity and Cronbach’s alpha as evidence of the scale’s validity. One

half of the articles used measures for which there was no previously

published psychometric evidence. Given the pervasiveness and

cost of poor measurement practices, IRT provides much needed

robust psychometric tools upon which stronger social and political

science theory can be built.
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TABLE 1 The ethnocentrism scale.

Subscale Item number Item

Devotion 1 The values, way of life and beliefs of my culture or ethnic group must be preserved whatever the sacrifices.

2 I have a total loyalty to our people and our way of life.

3 No matter what happens, I will ALWAYS support my cultural or ethnic group and never let it down.

4 I just DON’T have the kind of strong and passionate attachment to my people and our culture that would make me make serious

sacrifices for their interests. (R)

5 I cannot imagine myself ever developing an intense, passionate total devotion and commitment to my ethnic or cultural group. (R)

6 I think it is foolish to be completely and unconditionally devoted to one’s cultural or ethnic group. (R)

Cohesion 7 We should focus all our energy on trying to develop a greater sense of unity, community and solidarity in our cultural group.

8 It is absolutely vital that all true members of my ethnic or cultural group forget their differences and strive for greater unity and

cohesion.

9 We, as a cultural group, should be more integrated and cohesive, even if it reduces our individual freedoms.

10 We don’t need more unity and cohesion in our cultural group; we should rather encourage people to be more ready to think

for themselves and express themselves and their individuality in whatever way they wish. (R)

11 Personal freedoms and allowing people from our cultural group to do exactly what they want to do are more important than

achieving unity and cohesion.

12 Instead of greater unity and more cohesion, our people need more change, innovation, and freedom for individuals to express

themselves however they want to. (R)

Preference 13 In most cases, I like people from my culture more than I like others.

14 I feel much more relaxed and comfortable in the company of people from my cultural or ethnic group than I feel in the company

of others.

15 In general, I prefer doing things with people frommy own culture than with people from different cultures.

16 I do NOT prefer members of my own cultural or ethnic group to others. (R)

17 I don’t think I have any particular preference for my own cultural or ethnic group over others. (R)

18 I would probably be quite content living in a cultural or ethnic group that is very different to mine. (R)

Superiority 19 The world would be a much better place if all other cultures and ethnic groups modeled themselves on my culture.

20 On the whole, people from my culture tend to be better people than people from other cultures.

21 In general, other cultures do not have the inner strength and resilience of our culture.

22 Our cultural or ethnic group is NOT more deserving and valuable than others. (R)

23 I don’t believe that my cultural or ethnic group is any better than any other. (R)

24 It is simply NOT true that our culture and our customs are any better than other cultures and other customs. (R)

Purity 25 It is better for people from different ethnic and cultural groups not to marry.

26 Our culture would be much better off if we could keep people from different cultures out.

27 I prefer not to be around people from very different cultures.

28 I’d really enjoy working and being with people from completely different cultures and ethnic groups. (R)

29 I’d like to live neighborhood where there are many people from all sorts of quite different cultural and ethnic groups to mine. (R)

30 I like the idea of a society in which people from completely different cultures, ethnic groups, and backgrounds mix together

freely. (R)

Exploitativeness 31 We should always put our interests first and not be oversensitive about the interests of other cultures or ethnic groups.

32 In dealing with other ethnic and cultural groups our first priority should be that we make sure that we are the ones who end up

gaining and not the ones who end up losing.

33 We need to do what’s best for our own people, and stop worrying so much about what the effect might be on other peoples.

34 We should always show consideration for the welfare of people from other cultural or ethnic groups even if, by doing this, we may

lose some advantage over them. (R)

35 In dealing with other cultures we should always be honest with them and respect their rights and feelings. (R)

36 I would be extremely unhappy if our actions had negative effects on other cultures, no matter how much advantage we might be

gaining. (R)

Item numbers correspond to item numbers in Figure 2. Bolded items had the highest information curves in the middle of their respective latent traits. These six items in bold can be used as an

abbreviated six-item Ethnocentrism scale (α = 0.81 [0.80, 0.82]).
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When investigating the results from the current study, LD

indicated possible parameter inflation in two of the subscales,

which is likely a result of the length of each subscale. This

is not uncommon given the nature of psychological research,

and potential solutions include creating testlets (although this is

troublesome with non-binary data; Embretson and Reise, 2000)

or using Multiple-Chain Monte Carlo (MCMC) estimation. The

Bayesian MCMC approach can be used to estimate an additional

parameter to account for the LD, resulting in parameter correction

(Bradlow et al., 1999). The best approach is to reduce the possibility

of LD occurring in the first place through careful item selection,

monitoring of possible testing factors (such as fatigue), and

administering a large item pool to allow for the final selection of

non-LD items.

Further, our interpretation of DTF was based on analyzing

the size of the effect on the DTF plots. Our approach could be

complemented with a quantification of effect size, which, unlike

in CTT, is often difficult to estimate in IRT. Recently, Meade

(2010), Chalmers et al. (2016), and Chalmers (2022) proposed two

methods for quantifying the size of the DTF between the subgroups.

The signed DTF estimates the systematic bias resulting from one

subgroup scoring higher consistently across θ, thus providing the

overall curve differences on θ. The unsigned DTF estimates overall

separation at a particular θ, reporting the average area between the

curves to represent variations in DTF along the latent construct.

Given the utility of these effect estimates and ongoing research

into establishing benchmarks and qualitative labels, further studies

should consider implementing and validating these effect sizes

when they become more widely available and implemented.

The 9-point Likert scale resulted in a thin distribution of

scores across response categories, reducing the number of data

points in extreme categories (1 and 9) and therefore reducing

the accuracy of parameter estimates. One method is to collapse

the two most extreme categories (i.e., merging 1 with 2, and

8 with 9) and compare item descriptive statistics and internal

consistencies for equivalence. Further, the optimum number of

response categories can be identified by measuring item separation

(indexed measurement) by person separation (Piquero et al.,

2002). From an IRT perspective, each response category should

become the most probable response category at a location on the

latent construct continuum. If this does not occur, this category

can be considered unnecessary and removed. Despite this, wider

Likert scales are often recommended for socio-political attitudes

given the capacity for individuals to accurately express themselves.

For example, Altemeyer (1998) implemented a 9-point scale

for his Right-Wing Authoritarianism scale because it tended to

produce a more reliable scale than those with fewer response

options. Future researchers, however, may need to re-evaluate

this recommendation considering our findings. Nevertheless,

more research is needed before we can be clear on these

ideas related to socio-political attitudes, such as ethnocentrism

and authoritarianism.

IRT provides interesting, nuanced, and precise modeling of

participant responses that complements the existing array of

multivariate techniques, which are ubiquitous within political

science. For example, IRT allows for the accurate calibration of

the relationship between items and latent constructs, whereas

latent structural modeling identifies the broader structure of

constructs and the relationship between them. IRT can also be

seamlessly used to extract precise estimates of each participant’s

latent construct, which can then be fed into standard multivariate

models such as multiple regression, moderation, and mediation.

Additionally, stronger assessment measures can be developed

to provide better differentiation, more targeted assessment (e.g.,

information curves in the center for the general population or

at the extremes for advantaged or disadvantaged populations),

and less biased estimates. IRT can also allow social and political

science researchers to ask new and exciting questions of the data.

Researchers might be interested in the endorsement of specific

content, such as the strength of a particular social or political

ideology that is required to endorse or reject a belief or behavior

(difficulty/intercept parameter). Alternatively, IRT can provide

more contextually sensitive or fine-grained information regarding

how individuals or groups vary in the expression of their beliefs

despite having the same level of the underlying latent construct.

A range of considerations need to be taken into account once

DIF has been identified. Inevitably, we will find DIF if we look

closely or compare enough subgroups. DIF itself is not necessarily

troublesome because it often cancels out at the scale level or has

a minimal influence on estimates. If substantial DTF is identified,

then researchers will most commonly remove DIF items from

the item pool when enough non-DIF items remain to accurately

capture the construct. If there are not enough non-DIF items

remaining, then other approaches include: (a) splitting the measure

to create different versions of the scale (e.g., a politically-left and

a politically-right version of the scale); (b) equating the groups

using anchor items; or (c) introducing different scoring rubrics for

each group (e.g., different weightings or an item score adjustment).

Nevertheless, these approaches still require the classification of

individuals into groups, which will then define their scoring metric.

This is troublesome for participants whose identity or response

profile does not neatly match their assigned group (Smith and

Reise, 1998).

Although we introduced the basic procedure of IRT and DIF

tests, there are a range of advanced techniques and extensions

that could enhance social and political research. For example,

under the Bayesian IRT framework, researchers could incorporate

prior research findings when specifying the IRT model and

the differences between groups. This approach would allow the

accumulation of evidence for research questions of interest. In

addition, although the maximum likelihood method only allows

for the detection of the difference between groups, Bayesian

approaches allow researchers to accumulate evidence for the null

hypothesis, that is, that there is no difference between groups.

Readers who are interested in more advanced Bayesian IRT

techniques can consult texts specific to this purpose (Fox, 2010).

An important extension to standard IRT techniques is

multidimensional IRT, which models θ for several constructs

at the same time. This has many advantages, such as relaxing

the assumption of unidimensionality, which may reduce some

of the difficulties seen with LD, and can address questions on

the nature of the construct when managing subscales through

compensatory vs. non-compensatory models. Although beyond

the scope of the current guide, there are several strong texts
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on multidimensional IRT extensions (Reckase, 2009). These

extensions also include increasing measurement efficiency through

adaptive testing, where items are sequentially administered to

each participant based on their previous response. Items are

selected to specifically target the participant’s estimated construct

with increasing precision until a minimum acceptable error

rate is reached (Chalmers, 2016; Monaghan and Bizumic,

2023).

An additional IRT extension can be used for unipolar latent

continuums. Political ideology at the individual level of analysis

can be seen as bipolar in that both ends of the continuum

are meaningful, representing either strong “left” or “right” wing

views. On the other hand, political oppression at the societal

level of analysis might be conceptualized as unipolar if we are

estimating either the presence or absence of oppression. A range

of alternative IRT models are being developed to handle non-

normal latent continuums, such as when the latent continuum is

skewed (Woods, 2006;Wall et al., 2015) and for unipolar constructs

(Lucke, 2015). This is a promising area of development, given that

many social and political constructs could be conceptualized as

unipolar; however, this work is still in its infancy with ongoing

research into how to evaluate model fit, ensure the accuracy

of parameters (where future Bayesian approaches might also

be beneficial), and utilize these models for DIF (Reise et al.,

2018).

Conclusion

A modern approach to psychometric analysis will continue to

strengthen psychological research, overcoming many psychometric

issues that currently exist and opening new and exciting

research directions currently limited by a reliance on classical

testing frameworks. We demonstrated the strengths of this

approach through a guided analysis of the Ethnocentrism

scale, highlighting that the scale was more precise between

the below average and above average ranges (θ ≈ −1 to

2.5 logits) on the latent construct continuums. Further, DTF

showed that subscale scores differ between political ideologies

and genders for the same level of the latent construct. This

article highlights the dangers of relying solely on CTT analysis

and outlines the many benefits provided through IRT for future

psychological research.
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