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ABSTRACT

Background: Negative attitudes toward Indigenous people remain a persistent expression of prejudice and discrimina-
tion in Peru, reinforcing symbolic hierarchies and structural inequities.

Objective: To evaluate the psychometric properties of the Attitudes Toward Indigenous People Scale among Peruvi-
an university students, integrating evidence from content validity, psychometric network analysis, confirmatory factor
analysis, measurement invariance, and differential item functioning.

Methods: An instrumental study was conducted with a non-probabilistic sample of 306 university students from Arequi-
pa, Peru. Content validity was assessed using Aiken’s V coefficient with 90% confidence intervals. Item redundancy was
examined through Weighted Topological Overlap, and dimensionality was explored using Exploratory Graph Analysis
with EBICglasso, the Louvain algorithm, and 1000 bootstrap replications. Confirmatory factor analysis was performed
using the WLSMV estimator to compare the original two-factor model with a network-derived unidimensional model.
Measurement invariance by sex was tested. Differential item functioning was examined using ordinal regression and
likelihood ratio tests with Benjamini—-Hochberg correction.

Results: All items showed acceptable content validity and low overall redundancy. Exploratory Graph Analysis support-
ed a stable unidimensional structure, with all items consistently assigned to a single community across bootstrap rep-
lications. The original two-factor model showed better global fit than the unidimensional model (CFl = .976; TLI = .968;
SRMR =.032; RMSEA = .082), although the correlation between factors was very high (r = .929), indicating substantial
overlap and limited discriminant validity. The unidimensional model also showed adequate fit in incremental and resid-
ual indices (CFI =.963; TLI =.952; SRMR =.036), strong internal consistency (w =.923; a =.924), and acceptable conver-
gent validity. Measurement invariance by sex was supported up to the strict level. Uniform differential item functioning
was identified in two items, suggesting localized sex-related response bias, whereas no non-uniform DIF was observed.
Conclusion: The Attitudes Toward Indigenous People Scale showed adequate evidence of validity and reliability in Peru-
vian university students. Although the original two-factor model demonstrated superior statistical fit, the high interfac-
tor correlation and network evidence support a parsimonious unidimensional interpretation.

Keywords: Attitudes toward Indigenous people; psychometric validation; exploratory graph analysis; confirmatory fac-
tor analysis; differential item functioning.
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INTRODUCTION

The cultural and social diversity of a country should trans-
late into a greater richness of knowledge, practices, and cul-
tural expressions, constituting a foundation for the recognition
of diverse identities and the construction of a collective sense
of belonging (Pumacahua & Zeballos, 2022). However, in the
Peruvian context, these differences have tended to be orga-
nized into processes of separation and symbolic hierarchization
which, being embedded in social discourse, are often assumed
to be natural and therefore rarely questioned critically (Lovén
Cueva & Palomino Gonzales, 2022).

In this context, the Indigenous population has historically
been positioned in socially hierarchical inferior statuses through
persistent prejudices and discriminatory practices, which shape
how they are perceived and treated in public spaces and restrict
their access to resources and rights, thereby reproducing social
and cultural inequalities (Pumacahua & Zeballos, 2022; Celigue-
ta & Viola, 2021; Viola Recasens, 2020).

Social hierarchization based on prejudice and discriminatory
practices can be understood through the concept of discrimi-
nation, defined as a set of practices and attitudes oriented to-
ward the contempt of individuals perceived as inferior due to
their difference, which frequently translates into the restriction
or denial of fundamental rights (Lovén Cueva & Palomino Gon-
zales, 2022). Although many Peruvians do not openly define
themselves as discriminatory nor explicitly employ ethnic-racial
categories, social prejudices manifest indirectly through socially
accepted criteria, such as social class, type of education, family
reputation, beauty standards associated with skin color, ways
of speaking Spanish, styles of dress, and residential location
(Lovon Cueva & Palomino Gonzales, 2022; Ministerio de Cul-
tura, 2018).

Discrimination can also be understood through historically
consolidated cognitive schemas formed during the processes
of colonization in Latin America, which established social hier-
archies that positioned conquering groups and their physical
and cultural characteristics as superior, generating the system-
atic subordination of Indigenous peoples (Alcota & Rebolle-
do-Huenuil, 2025). In the Peruvian case, these hierarchies are
expressed through differentiated valuations across regions,
where the Andean population has been socially devalued in re-
lation to the coastal population, regardless of individual social
and economic trajectories (Lovon Cueva & Palomino Gonzales,
2022).

In this way, negative stereotypes about Indigenous peoples
operate as a phenomenon transversal to the functioning of
society, becoming embedded in everyday habits and practices
without necessarily involving awareness or explicit recognition
of the social positioning that is adopted (de Veintimilla, 2024;
Lovén Cueva & Palomino Gonzales, 2022). This process facili-
tates the naturalization of prejudices and the stigmatization of
certain traits associated with specific populations, reproducing
asymmetric interaction patterns that are socially learned and
reinforced, both consciously and unconsciously (Celigueta & Vi-
ola, 2021; Lovdn Cueva & Palomino Gonzales, 2022).

Even though the Peruvian legal framework recognizes and
sanctions discrimination, these provisions have not succeeded
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in substantially modifying the persistence of prejudice in every-
day social life (Lovon Cueva & Palomino Gonzales, 2022; Indeco-
pi, 2015). This is because such prejudices are widely naturalized
and are recurrently expressed in colloquial language with de-
rogatory terms such as cholo, serrano, or indio, associated with
a presumed Indigenous origin (Romero, 2022; de Veintimilla,
2024). These terms are often linked to negative evaluations re-
garding intellectual capacity, morality, hygiene, physical appear-
ance, poverty, or health status, without any evidence support-
ing such attributions (Pumacahua & Zeballos, 2022; Romero,
2022; de Veintimilla, 2024).

These schemas manifest concretely across different institu-
tional settings, particularly in the school environment through
bullying practices associated with phenotypical characteristics
and ways of speaking; in the health sector, through attitudes
of superiority and dismissive judgments by professionals; and
in public authority, especially in interactions with the police,
where expressions of devaluation linked to ethnic origin and
perceived educational level persist (Celigueta & Viola, 2021; de
Veintimilla, 2024).

The magnitude and persistence of these manifestations are
evidenced in the results of the Survey of Perceptions and Atti-
tudes on Cultural Diversity and Ethnic-Racial Discrimination, ad-
ministered to 3,781 individuals aged 18 to 70 nationwide, which
shows that more than half of the Peruvian population has expe-
rienced some degree of discrimination (Ministerio de Cultura,
2018). Among the main reported reasons are those associated
with Andean traits, such as skin color, physical features, place of
origin, and way of speaking. Likewise, 53% of respondents con-
sider Peruvian society to be racist or very racist, and 57% per-
ceive that the Indigenous population is discriminated against
or highly discriminated against, confirming the persistence of
these practices across different domains of social life, including
formal and institutional settings (Ministerio de Cultura, 2018).

Discrimination is not limited to individual effects, such as
psychological harm or experiences of unequal treatment, but is
also associated with structural consequences that directly affect
the living conditions of discriminated populations. Ethnic and
cultural inequalities contribute to widening gaps in well-being,
restrict the effective exercise of rights, and limit social opportu-
nities, consolidating processes of exclusion and persistent dis-
advantage (Comisién Econdmica para América Latinay el Caribe
[CEPAL], 2016; de Veintimilla, 2024). In this context, Indigenous
peoples and impoverished sectors exhibit greater vulnerabili-
ty to social and health-related risks, highlighting that discrim-
ination operates as a factor that increases exposure to illness,
precarizes access to services, and perpetuates conditions of in-
equality across the life course and between generations (Alcota
& Rebolledo-Huenuil, 2025; de Veintimilla, 2024).

In this regard, it is pertinent to have instruments that allow
for the rigorous assessment of attitudes toward Indigenous
people. According to Gonzalez-Fécil (2016), attitudes are un-
derstood as learned psychological predispositions theoretical-
ly composed of three components: the cognitive, referring to
conscious ideas, beliefs, and thoughts about the attitudinal ob-
ject; the affective, related to the feelings, emotions, and evalu-
ative reactions it elicits; and the behavioral, encompassing the
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actions or behavioral intentions directed toward it. From this
perspective, the Attitudes Toward Indigenous People Scale was
designed to measure negative dispositions expressed through
prejudice and discriminatory practices in social interaction,
through a multidimensional structure composed of two factors:
Contact and Stereotypes, which assesses prejudicial attitudes
based on traditional stereotypes and avoidance of contact with
Indigenous people; and Intolerance and Inequity, which cap-
tures attitudes of intransigence and discrimination expressed
through unequal treatment toward this population group.

Currently, few scales are specifically designed to assess atti-
tudes toward Indigenous people. In the international context,
one of the earliest references corresponds to the study con-
ducted in Australia by Pedersen et al. (2004), who developed
the Attitudes Toward Indigenous Australians Scale (ATIA), an 18-
item instrument intended to assess negative attitudes toward
the Australian Indigenous population, integrating both overt
and subtle expressions of prejudice and rejection.

In the Latin American context, various instruments have
been developed and adapted that address constructs concep-
tually related, though not equivalent to attitudes toward In-
digenous people. In Mexico, Echeverria Echeverria and Flores
Galaz (2013) assessed positive and negative stereotypical be-
liefs toward Indigenous people among university students using
a 50-item scale organized into five dimensions. In Chile, Carde-
nas (2007) adapted McConahay et al’s (1981) Modern Racism
Scale, as well as Pettigrew and Meertens’ (1995) Subtle and Bla-
tant Prejudice Scales, which focus on measuring racism rather
than specific attitudes toward Indigenous people. Similarly, in
Argentina, these latter scales were adapted to assess dimen-
sions such as threat, rejection, traditional values, and cultural
differences.

These studies demonstrate relevant advances in the mea-
surement of prejudice and related constructs; however, they
differ in their conceptual and structural approach from the At-
titudes Toward Indigenous People Scale, which is specifically
oriented toward assessing attitudes expressed through stereo-
types, avoidance of contact, intolerance, and inequity.

For the present study, the integration of Exploratory Graph
Analysis (EGA) and Confirmatory Factor Analysis (CFA) consti-
tutes a complementary strategy to more robustly evaluate the
internal structure of the instrument. CFA allows for the testing
of predefined theoretical models through global fit indices and
parsimony criteria (Brown, 2015), whereas EGA empirically es-
timates dimensionality based on partial correlation networks
without imposing a prior structure (Golino et al., 2020). Thus,
EGA exploratorily identifies the natural organization of items
and potential dimensional communities, while CFA confirms or
contrasts this structure under specific theoretical assumptions.
Both methods provide a more robust assessment of the latent
structure, reduce the risk of model misspecification, and ex-
pand psychometric understanding beyond what traditional SEM
alone can offer.

Therefore, it is both pertinent and necessary to have a scale
that allows the assessment of attitudes toward Indigenous peo-
ple in Peru, considering the country’s sociocultural particulari-
ties and the complexity of the phenomenon described. Unlike
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instruments developed in other contexts, the present study
aims to examine the psychometric properties of the Attitudes
Toward Indigenous People Scale using rigorous and comple-
mentary analytical procedures, including confirmatory factor
analysis, psychometric network models, and differential item
functioning assessment, with the objective of providing solid
evidence regarding its structure, functioning, and validity in the
Peruvian population. In this sense, the research hypothesis is
proposed that the Attitudes Toward Indigenous People Scale
will show adequate psychometric properties, including a valid
internal structure, adequate levels of reliability, and measure-
ment equivalence across sexes.

METHODS
Design

The study employed an instrumental design (Ato et al.,
2013), aimed at evaluating the psychometric properties of the
Attitudes Toward Indigenous People Scale in Peruvian university
students.

Participants

The sample was non-probabilistic by convenience, composed
of 306 university students, 53.9% female and 46.1% male, age
(M =20.18, SD = 2.3). For the sample, the calculator proposed
by Arifin (2025) for structural equation models was used. The
following were considered: expected CFl = 0.95, average factor
loading = 0.60, significance level (a) = 0.05, and statistical power
=0.80. For a two-dimensional model of ten items (dimension 1:
7 items and dimension 2: 3 items) and an expected attrition rate
of 10%, the minimum required sample size was n = 293. The in-
clusion criteria considered were students over 18 years of age,
from a private university in Arequipa, of both sexes.

Instrument

The Attitudes Toward Indigenous People Scale was devel-
oped by Gonzalez-Fdcil (2016), and measures attitudes toward
Indigenous people in students and health professionals. The
scale was designed to be applied in students of health-related
programs and to health professionals, the population in which
its original validation was carried out. It consists of 10 items,
with each item answered on a five-point Likert scale (Strongly
disagree = 1 to Strongly agree = 5). It has two factors: Contact
and stereotypes: This factor measures prejudicial attitudes to-
ward Indigenous people based on traditional stereotypes, as
well as rejection of having any type of relationship with them (7
items); and Intolerance and inequity: This aspect measures at-
titudes of intransigence and discrimination toward Indigenous
people (3 items). The original instrument was validated using
EFA, through an orthogonal two-factor rotation, an explained
variance of 52.14%, KMO = 0.88, and factor loadings greater
than 0.50. Reliability was calculated using Cronbach’s alpha co-
efficient (factor 1 = 0.82; factor 2 = 0.56).

The score of the instrument is obtained by summing the
items in each dimension. In both factors, higher values indicate
more negative attitudes toward Indigenous people. The Contact
and Stereotypes factor has a range of 7 to 35 points, while Intol-
erance and Inequity range from 3 to 15 points. Likewise, a total
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score can be calculated that ranges from 10 to 50 points.

With the purpose of illustrating the content of the evaluated
dimensions, examples of items are included. In the Contact and
Stereotypes factor, items such as: “I would feel uncomfortable
being seen in public with Indigenous people” and “I prefer not
to shake hands with Indigenous people” are considered. For its
part, in the Intolerance and Inequity factor, items such as: “In-
digenous people are very overfamiliar” and “Indigenous people
should not frequent certain places” are included. These exam-
ples make it possible to evidence the type of attitudes evaluat-
ed in each dimension.

Procedures

Prior to data collection, a formal request was submitted to
the university institution, specifying the objective of the study,
the persons responsible for the research, the description of the
instrument, and the estimated time of administration. After
institutional authorization, the instrument was administered
virtually via Google Forms within the university setting. Partici-
pation was voluntary, and informed consent was obtained from
all participants, ensuring confidentiality and the exclusive use
of the information for scientific purposes, in accordance with
the ethical principles established in the corresponding section
of the manuscript.

Data analysis

Jamovi software (The jamovi project, 2024) and the R pro-
gramming language in its RStudio environment (Posit team,
2023) were used to perform data analysis.

Content validity and descriptive item analysis: In a prelimi-
nary phase, the content validity of the Attitudes toward Indig-
enous People Scale was evaluated using Aiken’s V coefficient,
with the participation of four expert judges. in which each item
was analyzed based on three criteria: relevance, coherence,
and clarity. For this purpose, a four-point ordinal scale was
used, where 1 indicates that the item does not meet the cri-
terion, 2 reflects a low level, 3 a moderate level, and 4 a high
level of compliance. The judges were selected based on their
experience and training in the field, including professionals in
social psychology and sociology, which ensured a multidisci-
plinary evaluation of the instrument. Given that the instrument
was adapted, 90% confidence intervals and the flexible criteri-
on proposed by Merino-Soto & Livia-Segovia (2009) were used,
considering as a cutoff point a lower limit greater than .50. Like-
wise, data cleaning and descriptive item analysis were conduct-
ed, calculating mean, standard deviation, skewness, kurtosis,
corrected item—test correlation, and percentage distribution of
responses. Given the ordinal nature of the items, strict normali-
ty was not assumed for subsequent analyses (Li, 2016).

Exploratory structural analysis using psychometric networks:
Item redundancy was evaluated through Unique Variable Analy-
sis (UVA), using the Weighted Topological Overlap (wTO) coeffi-
cient. According to the criteria of Christensen et al. (2023), pairs
with wTO values > .20 were considered redundant, distinguish-
ing levels of low to moderate redundancy (.20-.25), moderate
to high (.25-.30), and high (> .30).

Subsequently, the internal structure of the instrument was
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examined using Exploratory Graph Analysis (EGA), implement-
ed with the EGAnet package (Golino & Christensen, 2025). The
network was estimated from a correlation matrix obtained us-
ing cor_auto, an automatic correlation-selection procedure im-
plemented in ggraph that allows the use of estimators appro-
priate for ordinal data. This approach is consistent with meth-
odological recommendations for network analysis with ordered
categorical variables (Isvoranu & Epskamp, 2023). The network
model was estimated to use the EBICglasso algorithm with a
penalization parameter of y = .50 (Foygel & Drton, 2010), and
dimensionality detection was performed using the Louvain al-
gorithm (Christensen, 2020; Traag et al., 2019).

The stability of the model was evaluated using Bootstrap
EGA (1000 replications) employing the bootEGA function from
the EGAnet library (Golino & Christensen, 2025). Item stability
was estimated based on the proportion of replications in which
each node remained assigned to the same dimension, with val-
ues 2 .75 considered adequate evidence of structural stability
(Christensen & Golino, 2021).

Subsequently, structural invariance of the network was eval-
uated by sex using the Network Comparison Test (NCT), examin-
ing potential differences in edge weights and in the global graph
structure (Jamison et al., 2024). To control Type | error due to
multiple comparisons, the Benjamini—Hochberg (1995) correc-
tion was applied, allowing determination of the stability of net-
work organization and connectivity across subgroups (Epskamp
et al, 2018).

Confirmatory factor analysis (CFA) and factorial invariance
across groups: In the confirmatory phase and based on the uni-
dimensional structure suggested by the EGA and the theoretical
model (two dimensions), a Confirmatory Factor Analysis (CFA)
was conducted using the lavaan package with the WLSMV es-
timator, appropriate for ordinal variables (Brown, 2015; Kline,
2015). Model fit was evaluated using the x¥df, CFl, TLI, RMSEA
with confidence interval, and SRMR indices, considering ade-
quate fit criteria of CFl and TLI > .95, and RMSEA and SRMR <.08
(Brown, 2015; Pavlov et al., 2021).

Internal consistency was evaluated using McDonald’s ome-
ga coefficient (w), considering values above .70 as adequate
(Hayes & Coutts, 2020; McDonald, 1999). Convergent validity
was examined through the Average Variance Extracted (AVE),
adopting values > .50 as the criterion (Fornell & Larcker, 1981),
along with standardized factor loadings greater than .50 (John-
son & Stevens, 2001).

Measurement invariance by sex was evaluated using Multi-
group Confirmatory Factor Analysis (MG-CFA), considering nest-
ed models of configural, metric, scalar, and strict invariance.
Invariance acceptance was based on changes between models
lower than ACFI < .01, ATLI < .01, ARMSEA < .015, and ASRMR <
.030 (Chen, 2007; Putnick & Bornstein, 2016).

Differential Item Functioning (DIF) analysis: DIF was eval-
uated using an ordinal regression approach with the SnowIRT
module in jamovi (The jamovi project, 2024). Both uniform and
non-uniform DIF (Magis et al., 2010) were analyzed using likeli-
hood ratio tests (Zumbo, 1999), and p-values were adjusted us-
ing the Benjamini—Hochberg (BH-p) procedure to control Type
| error due to multiple comparisons. The presence of DIF was
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determined based on non-substantive changes in model fit and
adjusted values greater than .05 (Benjamini & Hochberg, 1995).
In this context, it is important to note that the evaluation was
based on likelihood ratio tests (x2), which allow detecting the
existence of bias, but do not directly estimate its magnitude.

Ethical aspects

This study was exempt from review and approval by an Ethics
Committee, as determined by the Research Unit of the Univer-
sidad de San Martin de Porres, Southern Branch, through the
Certificate of Exemption from Ethics Committee Review issued
on January 29, 2026. Given the non-interventional nature of
the study and the anonymous and voluntary collection of data,
no ethics approval code was assigned. All participants provided
written informed consent prior to participation, and the confi-
dentiality and scientific use of the collected information were
guaranteed

RESULTS
Content validity and descriptive item analysis

The content validity of the Attitudes toward Indigenous Peo-
ple Scale was evaluated using Aiken’s V with four expert judges,
employing 90% confidence intervals and the flexible criterion
(LI > .50) proposed by Merino-Soto and Livia-Segovia (2009),
due to the adaptation of the instrument. All 10 items reached
acceptable values; therefore, none were rejected. Although sta-
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tistically all items were accepted, eight of them were reformu-
lated with the purpose of improving semantic precision, level of
formality, conceptual clarity, and ethical adequacy of language,
avoiding colloquial, ambiguous, or potentially stigmatizing ex-
pressions, and expanding their applicability to social and edu-
cational contexts. These modifications allowed the evaluative
meaning of the items to be preserved, while optimizing their
comprehensibility and cultural relevance; that is, in specific
terms, the modifications included the replacement of restric-
tive expressions with broader formulations (e.g., “clients or
patients” with “interact with or study”), the contextualization
of behaviors to avoid absolute generalizations (e.g., reference
to “public spaces”), and the elimination of fillers or colloquial
terms that affected the objectivity of the statement. Likewise,
words with derogatory or stigmatizing connotations (e.g., “rac-
es,” “lazy,” “overfamiliar”) were replaced with more neutral and
formal expressions, maintaining the evaluative content of the
item within an ethically appropriate framework. Finally, lexical
adjustments were made to increase semantic precision and re-
duce interpretative ambiguities (e.g., “frequent” replaced by
“attend”) (Table 1).

In Table 2, it is observed that all items present adequate vari-
ances (o > 1.15), evidencing sufficient dispersion and absence
of range restriction. Skewness and kurtosis values are within
acceptable limits < 1.5, indicating a normal distribution of the
data. Likewise, corrected item—test correlations ranged from

Table 1. Content validity by expert judgment

Items Judge_1 Judge_2 Judge_3 Judge_4 Mean Aiken’s V 90% IC Rating
Lower limit.  Upper limit.

pi_1 3,7 4,0 4,0 3,0 3,7 0,90 0,68 0,98 Accepted

pi_2 3,7 4,0 3,7 3,0 3,6 0,87 0,64 0,96 Accepted

pi_3 4,0 4,0 3,3 4,0 3,8 0,93 0,72 0,99 Accepted

pi_4 3,7 4,0 3,7 4,0 3,9 0,97 0,77 1,00 Accepted

pi_5 3,3 3,0 3,7 3,0 3,2 0,73 0,50 0,89 Accepted

pi_6 3,3 3,7 3,3 3,0 3,3 0,77 0,53 0,91 Accepted

pi_7 3,7 4,0 3,7 3,0 3,6 0,87 0,64 0,96 Accepted

pi_8 2,7 3,3 3,7 3,7 3,6 0,87 0,64 0,96 Accepted

pi_9 4,0 4,0 3,7 4,0 3,9 0,97 0,77 1,00 Accepted

Table 2. Descriptive analysis of the items.

ltem M o gl g2 cit D D | A TA
pi_1 2,33 1,65 0,58 -0,70 0,48 37,6% 17,3% 28,4% 8,2% 8,5%
pi_2 2,27 1,32 0,53 -0,63 0,65 33,0% 26,1% 25,5% 11,4% 3,9%
pi_3 1,79 1,24 1,40 1,14 0,81 56,9% 20,6% 13,7% 4,2% 4,6%
pi_4 1,76 1,18 1,49 1,56 0,79 56,9% 22,2% 13,4% 2,9% 4,6%
pi_5 1,82 1,23 1,28 0,83 0,82 55,2% 19,6% 17,0% 3,9% 4,2%
pi_6 1,82 1,15 1,25 0,87 0,82 53,9% 21,2% 17,6% 3,6% 3,6%
pi_7 1,88 1,33 1,23 0,55 0,76 52,6% 22,9% 13,1% 6,9% 4,6%
pi_8 2,55 1,54 0,29 -0,86 0,57 27,5% 19,3% 32,0% 13,4% 7,8%
pi_9 1,91 1,27 1,13 0,51 0,77 50,3% 21,9% 19,0% 4,2% 4,6%
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478 to .824, confirming adequate discrimination and internal
consistency of all items. In addition, the distribution of response
categories shows that, across all items, the options Totally dis-
agree (TD) and Disagree (D) predominate, indicating that prej-
udicial attitudes toward Indigenous people are not evidenced.

Exploratory structural analysis using psychometric networks

In our study only three pairs of items present relevant struc-
tural overlap. The pi_3 and pi_4 pair exhibits moderate-to-high
redundancy (wTO = .281), indicating that both items largely
share the same patterns of relationships with the rest of the
scale and may be measuring partially overlapping content. The
pi_4 and pi_5 (wTO =.210) and pi_3 and pi_5 (wTO =.207) pairs
present small to moderate redundancy, suggesting slight over-
lap. Overall, the scale shows low global redundancy.

To evaluate the dimensional structure of the scale, the GLAS-
SO model with EBIC selection (y = 0.5) was applied. The optimal
regularization parameter of the model was A = 0.0878, estimat-
ed from 100 values (ratio = 0.10). Automatic correlation for or-
dinal data (cor_auto) was used, obtaining TEFI = 0, which indi-
cates an optimal dimensional solution. The estimated network
consisted of 10 nodes and showed a unidimensional structure,
with stronger associations concentrated in the core pi_3, pi_4,
pi_5 (Figure 1), which supports the structural coherence of the
scale.

Stability analysis using Bootstrap EGA shows that all items
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(pi_1 to pi_10) replicate in a single community with probabili-
ty 1.00, which evidences perfect structural stability of the uni-
dimensional solution. This result confirms that the identified
dimensional structure is highly robust and reliable, supporting
the internal coherence of the scale.

Figure 2 shows the comparison of the estimated networks
for women (1) and men (2), evidencing a highly similar configu-
ration of the relationships among items in both groups. Visually,
an equivalent distribution of nodes and connectivity patterns
is observed, which suggests structural stability of the network.
This result was confirmed through the Membership Difference
analysis, which indicated that no item showed statistically sig-
nificant differences after Benjamini—Hochberg correction (p_BH
>.05). Consequently, all items maintain their community assign-
ment in both groups, evidencing that the dimensional structure
of the network is completely invariant by sex.

Confirmatory factor analysis (CFA) and factorial invariance
across groups

In Table 3, the fit indices and reliability of the two confir-
matory models evaluated are presented. The original two-di-
mensional model (M1) showed superior overall fit, with high
incremental fit values (CFl = .976; TLI = .968), low residual er-
ror (SRMR =.032), and acceptable RMSEA (.082; 90% CI [.060,
.104]). Likewise, both dimensions showed adequate levels of re-
liability and convergent validity (w = .908 and .778; AVE = .592

Figure 1. Internal structure and structural consistency of the network of the Attitudes toward Indigenous People Scale.
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and .541, respectively).

In turn, the unidimensional model derived from psychomet-
ric networks (M2) showed lower fit indices (CFlI = .963; TLI =
.952; RMSEA = .100; 90% CI [.080, .121]), although with ade-
quate internal consistency (w =.923; AVE = .558). However, the
increase in approximation error and the reduction in fit indices
indicate a less precise representation of the construct.

In Table 4, the factor loadings of the two-dimensional model
(Model 1) show that the items present moderate to high associ-
ations with their respective factors (A=.581t0.932inFland A=
.667 to .901 in F2), which supports an adequate representation
of the indicators in each dimension. However, the interfactor
correlation is very high (r = .929), which suggests a significant
overlap between Contact and stereotypes and Intolerance and
inequity, indicating limited discriminant validity and collineari-
ty between factors. In this context, the unidimensional model
(Model 2) shows similarly moderate to high factor loadings (A =
.579 10 .930), evidence of an adequate saturation of all items on
a single factor. Overall, these results suggest that both factors
may be reflecting a common underlying dimension; therefore,
under criteria of parsimony and conceptual coherence, the ac-
ceptance of the unidimensional model as the most appropriate
representation of the construct is supported.

Table 5 presents the results of the measurement invariance
analysis by sex for the two confirmatory models evaluated. In
the bidimensional model (M1), the configural model showed
excellent fit (CFI = .996; TLI = .995; RMSEA = .030), confirming
an equivalent factorial structure between women and men.
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Evaluation of the invariance levels showed that changes in fit
indices were minimal (ACFI < .005; ARMSEA < .011; ASRMR <
.018), meeting the established criteria for accepting metric, sca-
lar, and strict invariance.

Differential Item Functioning (DIF) analysis

Table 6 presents the differential item functioning by sex (0
= women; 1 = men) was evaluated using likelihood ratio tests
(LRT) under the adjacent polytomous model, applying the Ben-
jamini—Hochberg correction. The results evidenced uniform DIF
in items pi_2 (BH-p = .041) and pi_3 (BH-p = .041), indicating
that men tend to respond in a systematically more extreme
manner than women on these items, not because they have
greater actual prejudice, but because the item content activates
a gender bias, while no non-uniform DIF was observed in any
item. The remaining items showed invariant functioning (BH-p >
.05), which supports the overall metric equivalence of the scale
for sex comparisons.

DISCUSSION

Attitudes toward Indigenous people constitute a central ex-
pression of socially naturalized prejudices that sustain practices
of discrimination and symbolic hierarchization in the Peruvian
context, manifesting through stereotypes, contact avoidance,
intolerance, and unequal treatment (Pumacahua & Zeballos,
2022; Lovén Cueva & Palomino Gonzales, 2022; Celigueta &
Viola, 2021; Viola Recasens, 2020; de Veintimilla, 2024). From
this perspective, the present study aimed to conduct the first

Figure 2. Psychometric network invariance by sex.

Table 3. Fit indices and reliability of the Confirmatory Model of the Attitudes toward Indigenous People Scale.

Model X?/gl  CFlRobust TLI Robust SRMR RMSEA (IC 90%) Robust  Dimensions (items) w a AVE

M1: original 3,13 0,976 0,968 0,032 .082 (.060, .104) F1=1,2,3,4,5,6,7 0,91 0,91 0,59
F2=8,9,10 0,78 0,78 0,54

M2: network-based 3,84 0,963 0,952 0,036 .100 (.080, .121) One-dimensional 0,92 0,92 0,56

Note. CFl = Comparative Fit Index; TLI = Tucker—Lewis Index; RMSEA =

Root Mean Square Error of Approximation; SRMR = Standardized Root

Mean Square Residual; w = McDonald’s omega; a = Cronbach’s alpha; AVE = Average Variance Extracted.



INTERACCIONES, 2026, Vol. 12, e514 ISSN 2411-5940 (print) / e-ISSN 2413-4465 (digital)

Table 4. Standardized factor loadings of the Attitudes toward Indigenous People Scale.

Iltems M1: original M2: network-based
F1 F2 One-dimensional
pi_1 0,581 0,579
pi_2 0,725 0,722
pi_3 0,932 0,93
pi_4 0,908 0,907
pi_5 0,925 0,923
pi_6 0,91 0,907
pi_7 0,865 0,863
pi_8 0,667 0,641
pi_9 0,901 0,853
pi_10 0,814 0,779

Correlations

F1: Contact and stereotypes -

F2: Intolerance and inequity 0,929 -

Table 5. Measurement invariance of the Attitudes toward Indigenous People Scale by sex

X2 df RMSEA  ARMSEA CFI ACFI SRMR  ASRMR TLI ATL
Sex (M1) Configural 103,382 68 0,030 - 0,996 - 0,038 - 0,995 -
Metric 104,145 76 0,041 0,011 0,992 0,004 0,056 0,018 0,990 0,005
Scalar 120.155* 84 0,044 0,003 0,990 0,002 0,060 0,004 0,989 0,001
Strict 141.979** 94 0,049 0,005 0,985 0,005 0,068 0,008 0,986 0,003
Sex (M2) Configural 112,68 70 0,033 - 0,995 -- 0,042 - 0,994 -
Metric 108,384 79 0,041 0,008 0,991 0,004 0,058 0,016 0,990 0,004
Scalar 124.369* 88 0,043 0,002 0,989 0,002 0,062 0,004 0,989 0,001
Strict 148.708*** 98 0,050 0,007 0,984 0,005 0,050 0,012 0,986 0,003

Note. ¥ = chi-square; df = degrees of freedom; CFl = Comparative Fit Index; TLI = Tucker—Lewis Index; RMSEA = Root Mean Square Error
of Approximation; SRMR = Standardized Root Mean Square Residual; ACFI = difference in Comparative Fit Index values; ATLI = difference
in Tucker—Lewis Index values; ASRMR = difference in Standardized Root Mean Square Residual values; ARMSEA = difference in Root Mean
Square Error of Approximation values. p < .05%, p <.01** p <.001**.

Table 6. Differential Item Functioning (DIF) by sex

Items Sex Conclusion
Uniform DIF Non-Uniform DIF
X2 BH-p X2 BH-p
pi_1 0,294 0,685 2,023 0,387 Invariant
pi_2 7,052 0,041 4,425 0,177 Uniform DIF
pi_3 7,011 0,041 1,323 0,417 Uniform DIF
pi_4 0,988 0,534 2,802 0,314 Invariant
pi_5 0,078 0,780 0,572 0,522 Invariant
pi_6 1,654 0,496 0,522 0,522 Invariant
pi_7 1,009 0,534 5,595 0,177 Invariant
pi_8 0,570 0,643 0,666 0,522 Invariant
pi_9 2,285 0,436 0,068 0,794 Invariant

pi_10 0,251 0,685 1,564 0,417 Invariant
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comprehensive psychometric evaluation of the Attitudes to-
ward Indigenous People Scale, using a university sample and
integrating network-based exploratory analysis, confirmatory
factor analysis, multigroup invariance assessment, and differ-
ential item functioning. The results supported the original bidi-
mensional model, based on the evaluation of the quality of the
measurement system and its equivalence between men and
women, providing empirical evidence on the functioning of the
instrument in a sociocultural context characterized by the per-
sistence of prejudice toward the Indigenous population.

Regarding the internal structure of the instrument, the re-
sults obtained through psychometric networks and confirmato-
ry analysis coincide in evidencing a high interrelation among all
items. EGA suggested the grouping of items into a single stable
community, which could initially be interpreted as a unidimen-
sional organization (Golino & Christensen, 2025; Christensen,
2020). CFA showed that the original two-dimensional model
(M1), although it presents superior fit in terms of incremental
indices and lower approximation error, also shows a high over-
lap between factors, which limits its discriminant validity and
suggests the presence of a common underlying dimension. In
this sense, under criteria of parsimony, the two-dimension-
al model was rejected and the unidimensional model derived
from the network analysis was accepted, which showed ade-
quate factor loadings and satisfactory goodness-of-fit indices
(Brown, 2015; Kline, 2015; Pavlov et al., 2021). In this way, a
convergence between the results of CFA and psychometric net-
works is observed, as both approaches support the existence
of a single latent dimension that explains the behavior of the
items. This decision is based on the fact that, although the orig-
inal dimensions capture differentiated conceptual nuances,
empirically they do not behave as independent constructs, but
rather as manifestations of the same attitudinal continuum to-
ward Indigenous people.

Regarding the psychometric performance of the instrument,
the obtained indicators support reliable measurement with
evidence of convergent validity. Both dimensions of the bidi-
mensional model showed adequate internal consistency, with
omega coefficients (McDonald, 1999; Hayes & Coutts, 2020),
together with Average Variance Extracted values above the
recommended threshold (Fornell & Larcker, 1981). Standard-
ized factor loadings were above the recommended threshold,
indicating a substantive contribution of the items to their corre-
sponding factors (Johnson & Stevens, 2001). These results are
consistent with the low global redundancy observed in the net-
work analysis and with the complete structural stability identi-
fied through Bootstrap EGA, suggesting that the items provide
differentiated information without problematic overlap and
form a stable measurement structure (Christensen et al., 2023;
Christensen & Golino, 2021; Golino & Christensen, 2025). Taken
together, the convergence of internal consistency, convergent
validity, low redundancy, and structural stability supports the
psychometric quality of the scale and suggests that the instru-
ment offers a brief but psychometrically solid assessment of
attitudes toward Indigenous people in a university population.

Regarding sex invariance evaluated through multigroup SEM,
the results evidenced configural, metric, scalar, and strict in-
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variance, indicating that the factorial structure, loadings, inter-
cepts, and measurement errors are equivalent between women
and men (Vandenberg & Lance, 2000; Chen, 2007; Putnick &
Bornstein, 2016). This evidence indicates measurement equiv-
alence by sex.

The results of the DIF analysis evidenced the presence of uni-
form DIF in items pi, (“Indigenous people do not behave appro-
priately in public spaces”) and pis (“l would feel uncomfortable
being seen in public with Indigenous friends”), indicating that,
at equal levels of the latent trait, men and women systematical-
ly differ in the probability of selecting certain response options
on these items, which is consistent with the operational defi-
nition of differential item functioning as systematic variation
not attributable to the level of the measured construct (Zumbo,
1999). This pattern does not necessarily reflect real differences
in the level of the evaluated construct (attitudes toward Indig-
enous people) between sexes, but rather appears to be associ-
ated with the semantic content of the items, which may induce
differentiated responses, a phenomenon that can be identified
using polytomous IRT models for DIF detection (Magis et al.,
2010).

Both items share specific semantic elements, such as “in
public,” “behave appropriately,” and “that they would see me,”
which introduce components of social evaluation and self-im-
age, which are embedded in a network of socially naturalized
prejudices and hierarchical schemes that regulate everyday
interactions in the Peruvian context (Celigueta & Viola, 2021;
Lovon Cueva & Palomino Gonzales, 2022; Pumacahua & Ze-
ballos, 2022). This type of wording may lead respondents to
answer considering what is socially accepted, status, or public
exposure, dimensions that are part of learned social habits and
practices, often without explicit awareness, and which tend to
be differentially modulated by gender roles in Latin America (de
Veintimilla, 2024; Lovon Cueva & Palomino Gonzales, 2022).
Consequently, it is expected that men and women respond dif-
ferently to items that involve social visibility, which is consistent
with the observed pattern of uniform DIF, characterized by con-
stant shifts in the item characteristic curves without changes in
their slopes, a typical feature of uniform DIF and of local biases
associated with item content rather than structural differences
in the construct (Millsap, 2011).

This finding indicates that items pi» and pi; do not exclusively
measure attitudes toward Indigenous people, but partially cap-
ture normative components linked to gender, introducing sys-
tematic bias by sex. Nevertheless, given that measurement is
globally invariant and that DIF is restricted to two items, the in-
strument maintains overall validity for intergroup comparisons
(Millsap, 2011; Zumbo, 1999). In this sense, both approaches,
multigroup SEM, psychometric networks, and IRT-DIF, confirm
that the Attitudes toward Indigenous People Scale confirms
global invariance, with localized bias in the items. Therefore, it
is recommended that future studies explore semantically more
neutral reformulations of these items, aimed at reducing the ac-
tivation of components of social evaluation and public visibility,
thus strengthening the measurement equity of the instrument
(Millsap, 2011; Zumbo, 1999).
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Implications

From a methodological perspective, the results support the
use of the Attitudes toward Indigenous People Scale as a brief
and psychometrically adequate measure in a university popula-
tion, by evidencing a stable unidimensional structure and mea-
surement equivalence by sex. Likewise, the identification of lo-
calized semantic biases highlights the importance of reviewing
items that activate normative or social visibility components,
even when measurement is globally invariant.

From a social determinant of health perspective (Braveman
et al., 2011), negative attitudes toward Indigenous people re-
flect persistent forms of exclusion and social hierarchization
that shape unequal environments. Discrimination constitutes a
structural factor that limits equitable access to social, educa-
tional, and health resources, and may influence the quality of
care provided by medical and psychological services, contrib-
uting to the reproduction of health inequities (Braveman et al.,
2011; World Health Organization [WHO], 2008). In this sense,
having a validated instrument makes it possible to identify ad-
verse social climates in university contexts and to support stud-
ies aimed at understanding how these dynamics of prejudice
are articulated with broader processes of social inequality and
health vulnerability.

From a mental health perspective, sustained exposure to ste-
reotypes, contact avoidance, and intolerance is linked to higher
levels of stress, emotional distress, and deterioration of subjec-
tive well-being in affected populations. Everyday discrimination
can operate as a chronic stressor, increasing vulnerability to
symptoms of anxiety, depression, and social withdrawal. Within
this framework, the scale offers a useful tool to investigate the
relationship between prejudicial attitudes and mental health in
young people, as well as to evaluate the impact of educational
interventions aimed at promoting inclusion. Its application can
contribute to preventive approaches by allowing the identifica-
tion of psychosocial risk contexts associated with discriminatory
social climates.

Limitations and recommendations

Among the main limitations of the study is the use of a
non-probabilistic university sample, which restricts the general-
ization of the results to other age groups and sociocultural con-
texts. It is also acknowledged the possible presence of social
desirability bias in the responses, derived from the sensitive na-
ture of the evaluated content, and that the use of a self-report
instrument may introduce biases associated with the subjective
perception of the participants.

Likewise, the cross-sectional design prevents establishing
causal relationships between the evaluated attitudes and possi-
ble associated variables. Although the scale showed global mea-
surement equivalence by sex, the presence of localized DIF in
two items suggests the need to continue refining the semantic
content of some items; additionally, it is suggested that future
research consider effect size to assess the impact of DIF. more
precisely Furthermore, the boundary value of RMSEA was not
discussed in depth, which restricts the interpretation of model
fit in terms of approximation error.

Based on this, it is recommended to replicate the validation
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of the instrument in more diverse samples, including non-uni-
versity populations and intercultural contexts, as well as to
explore semantically more neutral versions of the items with
localized bias. Future studies could also examine the relation-
ship between attitudes toward Indigenous people and mental
health, well-being, and social climate variables, strengthening
the use of the instrument in applied research and in the evalua-
tion of interventions aimed at reducing prejudice.
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TOWARD INDIGENOUS PEOPLE SCALE

INSTRUCTIONS:
Below are statements referring to experiences related to Indigenous people. Please indicate your level of agreement with
each statement on a scale ranging from 1 to 5.

1: Totally disagree

2: Disagree

3: Neutral (Neither agree nor disagree)
4: Agree

5: Totally agree

STATEMENTS: 1 2 3 4 5

1. If I could choose, | would prefer to interact with or study with people who are
not Indigenous.

. Indigenous people do not behave appropriately in public spaces..

. Il would feel uncomfortable being seen in public with Indigenous friends.

. | prefer to avoid physical contact (shaking hands) with Indigenous people.

. Indigenous people are less capable than other cultural groups.

. Indigenous people are disadvantaged because they do not make enough effort

2
3
4
5. The presence of Indigenous people gives the city a bad impression.
6
7
8

. Indigenous people tend to be overly trusting and treat others with excessive
familiarity.

9. Indigenous people should not attend places where they already know
they are not welcome.

10. Indigenous people demand special treatment that they do not deserve.
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