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ABSTRACT 

This study examines Differential Item Functioning (DIF) as a method for identifying gender and cultural 
bias in elementary school assessments. It employs an explanatory mixed-methods research design, with a 
strong emphasis on critical quantitative analysis supported by conceptual interpretation grounded in 
feminist theory. This approach was chosen to enable the empirical identification of bias in assessment 
while simultaneously providing a critical interpretation of the findings. Data were collected through 
documentation of assessment instruments used in schools and students’ responses to test items, with 
participants drawn from diverse social and cultural backgrounds. Through DIF analysis, the study found 
that assessment items often advantage male students or those from local cultural contexts, thereby 
creating epistemic inequality in educational outcomes. These gender and cultural biases indicate that the 
knowledge recognized in education frequently fails to reflect the diversity of students’ experiences. The 
findings underscore the need for more inclusive assessment practices that accommodate the diversity of 
students’ experiences and challenge dominant norms in education. The study also highlights the 
importance of DIF analysis as a tool not only for improving measurement quality, but also for uncovering 
hidden power relations embedded in educational assessment practices, which often marginalize the 
knowledge of groups. These findings highlight the need to reconsider assessment practices as context-
dependent and socially embedded, rather than purely neutral tools. By framing DIF as both a quantitative 
and critical approach, this study demonstrates its capacity to reveal concealed inequities in educational 
assessment and to guide the creation of more fair evaluation practices. 

Keywords: differential item functioning (DIF), gender and cultural bias, epistemic inequality, inclusive 
educational assessment, feminist theory in education 

Educational assessment, from a feminist lens, is not neutral but a site of knowledge production that mediates 
power and intersects with gender, culture, and social positioning. Epistemic injustice arises when assessment 
items privilege particular contexts and ways of knowing, marginalizing others (Buren et al., 2024; Rogers et al., 
2024). Studies on epistemic justice emphasize that marginalized perspectives should be recognized as legitimate 
Knowledge claims within educational practice, demanding reflexivity, reciprocity, and relational accountability in 
assessment environments (Benschop, 2021; Francis, 2025). A critical approach to assessment must foreground 
intersectionality, power relations, and decolonial considerations to prevent epistemic exclusion and to 
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democratize what counts as valid know-how in learning. Where assessment reinscribes hegemonic 
epistemologies, it reproduces inequality; where it centers marginalized epistemologies, it expands educational 
justice and inclusion (Bedmar, 2022; Cook, 2025). Thus, reimagining assessment requires explicit attention to 
epistemic fairness, platforming diverse knowledges, and challenging the coloniality of knowledge embedded in 
conventional items (Amaral et al., 2025; Chung, 2021). 

Assessment in elementary schools is often positioned as an objective and neutral technical instrument for 
measuring student learning outcomes (Walker et al., 2023). In formal educational practice, assessment is often 
understood as a value-free, standardized, and fair evaluation mechanism for all students (Laitusis & Karvonen, 
2025). However, this view ignores the fact that assessment is never completely separated from the social, cultural, 
and ideological context in which it is designed and used (Czerwinski-Alley et al., 2024). Assessment questions are 
the product of a selection process of knowledge, language, and experience that reflects dominant values in 
society.  

As pedagogical texts, assessment items carry implicit assumptions about gender roles, family norms, everyday 
activities, and cultural experiences considered “common” (Kuchynka et al., 2022). The representation of men 
and women in the context of the items, the division of domestic and public roles, and references to specific 
cultural practices indicate that assessments function as gendered cultural practices (Mamtani et al., 2022). Thus, 
assessments not only measure students' cognitive abilities but also affirm particular forms of knowledge and 
social experiences as legitimate standards (Balanta-Cobo et al., 2025; Chingarande et al., 2026; Ibrahim et al., 
2024; Kuchynka et al., 2022).  

In the context of multicultural primary education, not all students have equal access to the social and cultural 
contexts assumed in the questions (Prince, 2023). This is especially true in schools located in heterogeneous areas 
with diverse immigrant communities. Students from non-dominant cultural backgrounds, minority communities, 
or with different social experiences may face barriers in understanding the context of the questions, even if they 
have comparable academic abilities (Martínez et al., 2023; Schefers, 2026). This situation places assessments at 
risk of reinforcing inequalities, not due to differences in learning ability, but due to differences in access to 
legitimate knowledge (Gibson, 2024; Martínez et al., 2023). 

The concept of fairness in assessment is often reduced to uniform procedures and the same assessment 
standards for all students. However, uniformity is not always synonymous with fairness. Equal assessments for 
groups of students with different social and cultural backgrounds can result in hidden injustices (Deiri & 
Burkhard, 2025; Dogutas, 2025; Hauer et al., 2023; Nigar et al., 2025; Rezai et al., 2022). Therefore, fairness 
needs to be critically understood as substantive justice, namely the extent to which assessments provide equal 
opportunities for all students to demonstrate their abilities without being limited by gender and cultural biases. 

Although critical and feminist scholarship has long highlighted gender and cultural biases in curricula and 
learning materials, assessment research remains dominated by technical approaches that rarely connect equity 
issues to power structures of knowledge (Abreu, 2026; Parisi, 2026). Many critiques of assessment bias are 
normative or descriptive in nature but are not supported by empirical evidence that systematically demonstrates 
how these biases operate within test items. This gap limits the power of critical research to influence assessment 
policy and practice. 

Differential Item Functioning (DIF) offers an empirical approach to test whether a test item functions 
differently across groups of students with similar academic abilities (Herwin, 2022). When an item exhibits DIF 
based on gender or cultural background, the performance differences cannot be explained by ability alone but 
rather indicate structural biases in the item's construction (Ma et al., 2021; Ohiri et al., 2024; Teresi et al., 2021). 
Thus, DIF enables researchers to systematically and data-drivingly identify assessment inequities. 

Within a critical epistemic framework, DIF findings not only point to technical measurement issues but also 
reflect epistemic inequalities in education. Items that favor certain groups indicate that the knowledge, 
experiences, and ways of thinking of dominant groups are legitimized as standards of truth (Acar et al., 2025; 
Chen et al., 2025; Halpern et al., 2025; Navarro-González et al., 2024). Conversely, the experiences of female 
students or students from non-dominant cultural backgrounds are at risk of being marginalized, thus making 
assessment a mechanism that reproduces knowledge inequities starting in elementary school. 

Building on this framework, this study aims to examine gender and cultural bias in elementary school 
assessments through DIF analysis as empirical evidence of epistemic inequality. This study addresses the 
following research questions: 
1) Do elementary school assessment items exhibit DIF based on gender and cultural background? 
2) How do patterns of DIF reflect forms of epistemic inequality in educational assessment? 
3) In what ways do gender and cultural biases intersect within assessment items? 

By integrating psychometric approaches and critical perspectives, this study contributes to broadening the 
understanding of fairness in assessment, not merely as a technical issue, but as a matter of social justice and the 
politics of knowledge. 
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LITERATURE REVIEW  

Feminist epistemology 

Feminist epistemology critically interrogates the presumed neutrality and universality of knowledge, revealing 
how social context informs what is deemed "valid" or "testable" knowledge in education. It challenges the 
inherent biases in assessment practices that can silence diverse perspectives and uphold the interests of dominant 
cultural groups (Rizzolo et al., 2022; Wright, 2022). For instance, research demonstrates that assessments can 
perpetuate gender and racial biases. Specifically, the English Comprehension Test has been implicated in 
emphasizing language differences in ways that may unintentionally disadvantage certain groups (Arendse, 2021). 

Furthermore, the alignment of epistemic beliefs with socio-economic backgrounds highlights how 
educational assessments might privilege certain cultural paradigms over others. Studies indicate that students' 
epistemic beliefs can be significantly shaped by their educational experiences, reinforcing systemic inequities and 
biases in assessment environments (Kinnear et al., 2023; Schiefer et al., 2022). Thus, assessments should be 
reconceptualized as epistemic artifacts that reflect and contribute to power relationships embedded within 
educational systems, allowing for greater representation and acknowledgment of marginalized voices (Sato, 
2023). Incorporating feminist epistemology into educational assessment practices can promote more inclusive 
and equitable frameworks that validate diverse experiences and forms of knowledge. 

Epistemic injustice 

Miranda Fricker's concept of epistemic injustice sheds light on the systemic disadvantages faced by students 
whose lived experiences and knowledge are not acknowledged in assessments. This form of injustice does not 
stem from cognitive inability but rather from the failure of educational systems to recognize and value diverse 
knowledge bases (Hao et al., 2024). For example, educational assessments often reflect biases that favor certain 
cultural or social backgrounds, leading to an inequitable evaluation environment where some students are unable 
to demonstrate their true capabilities (Hauer et al., 2023; Johnson et al., 2022). 

Research indicates that algorithmic biases in educational settings exacerbate these disparities, often 
perpetuating existing systemic inequalities and disadvantaging marginalized groups (Akgun & Greenhow, 2022; 
Nezami et al., 2024). Moreover, the reliance on traditional, biased assessment methods hinders fair opportunities 
for all students to showcase their understanding and skills (Turner et al., 2024). By failing to account for the 
diverse contexts from which students draw their knowledge, educational assessments can inadvertently 
contribute to institutionalized forms of epistemic injustice, ultimately depriving students of equitable and just 
evaluation (Nezami et al., 2024). Addressing epistemic injustice within education requires a reconceptualization 
of assessment practices that authentically reflect and include diverse perspectives and knowledge. 

Cultural capital and educational assessments 

Pierre Bourdieu's theory of cultural capital elucidates how educational systems contribute to social inequality 
by valuing specific cultural knowledge and practices that align with those of dominant groups. School 
assessments are often designed around the assumptions that favor students whose cultural backgrounds resonate 
with the dominant school's values, enabling them to navigate these assessments more effectively. For instance, 
children from advantaged socio-economic strata typically exhibit greater familiarity with the expected behaviors 
and knowledge in educational contexts, which facilitates their academic performance compared to their peers 
from less privileged backgrounds (Geven & Zwier, 2025). 

When assessments do not recognize or incorporate the cultural capital of students from non-dominant 
backgrounds, these students encounter structural barriers that hinder their ability to express their knowledge 
(Farid et al., 2021). This inequity stems not from a lack of cognitive ability but from a disconnection between the 
lived experiences of marginalized groups and the cultural assumptions embedded in assessment questions (Ren 
& Liu, 2022). Consequently, the educational system inadvertently reinforces existing social hierarchies, further 
entrenching the disadvantages faced by these students (Ren, 2024). The implications of Bourdieu's cultural 
capital are critical for understanding how assessment practices perpetuate educational disparities, emphasizing 
the need for more inclusive approaches that acknowledge diverse cultural backgrounds. 

Gendered knowledge in schooling 

The concept of gendered knowledge in schooling highlights how curricula and assessments often reflect 
unequal representation of men's and women's roles, experiences, and achievements. Specifically, assessments can 
reflect biases through the choice of contexts, characters, and common activities depicted in questions, 
disproportionately favoring students who align with dominant cultural and gender norms (Fisher et al., 2025). 
For instance, when assessment items incorporate scenarios that predominantly reflect male experiences or 
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interests, this not only reinforces traditional gender roles but also limits the epistemic opportunities available to 
students who do not conform to these representations (Atias et al., 2025). 

Research demonstrates that educational settings continuously reflect and reproduce societal gender norms, 
privileging a narrow set of experiences that some students may not connect with. This creates barriers not due to 
a lack of cognitive ability but because the knowledge deemed "valid" aligns more closely with certain gendered 
experiences, ultimately implementing an implicit exclusion of non-dominant gender identities from what is 
considered legitimate knowledge in assessments (Marabini, 2023; Stroupe et al., 2024). Furthermore, the 
consequent epistemic injustice leads to decreased engagement and performance among students who feel 
alienated by the curriculum and assessment design (Okoroji et al., 2023; Wee et al., 2023). Addressing gendered 
knowledge in assessments necessitates a critical examination of curricula to foster inclusivity and accurately 
represent diverse experiences, thereby mitigating entrenched biases and promoting equal epistemic opportunities 
for all students. 

Assessment as social practice 

Assessment, as a social and cultural practice, operates as a discursive site that constructs knowledge, privileges 
certain communities, and reproduces epistemic inequalities (power-relations embedded in contexts, language, and 
content) (Ruscoe et al., 2023; Wood & Hedges, 2025). Items function as cultural texts whose familiar or 
unfamiliar contexts shape who succeeds, thereby encoding normative biases and marginalizing alternative 
knowledges (Chan et al., 2025). Critical analyses of policy texts and curricula show how global discourses are 
locally genealogized, with policy borrowing needing careful contextualization to avoid reproducing inequities in 
assessment practices (Te Whāriki, EYFS; England) (Syed, 2024). CDA and CPA frameworks reveal how 
assessment discourse mediates power, legitimacy, and social justice in educational contexts, including language 
testing, multilingualism, and equity-oriented assessment design (Yu & Liu, 2025). Consequently, equitable 
assessment requires making biases visible, challenging deficit framings, and integrating culturally responsive, 
socially just approaches into assessment design and interpretation (CRA, HOTS, multimodality, and critical 
literacy perspectives) (Koh, 2023). While some sources converge on the central claim, others emphasize 
methodological tensions and contextual specificity, underscoring the need for nuanced, locally grounded critique 
in assessment discourse (Lavoie & Cavanagh, 2023). 

Overall, these perspectives form an integrated analytical framework for understanding bias in educational 
assessment. Feminist epistemology challenges the assumption that knowledge is neutral, while the concept of 
epistemic injustice explains how certain groups are marginalized. Bourdieu’s notion of cultural capital shows that 
assessment practices tend to privilege knowledge aligned with dominant cultural norms. Within this framework, 
DIF serves as an empirical tool to identify bias in test items, helping translate critical theoretical insights into 
measurable evidence of epistemic inequality in educational assessment. 

METHODOLOGY  

Research design and approach 

This study employs an explanatory mixed methods design with a strong emphasis on critical quantitative 
analysis supported by conceptual interpretation grounded in feminist theory. This approach is chosen to enable 
the empirical identification of bias in assessment while simultaneously providing a critical interpretation of 
statistical findings. Rather than positioning quantitative methods as neutral instruments, the study deliberately 
situates psychometric analysis within a critical framework that interrogates institutionalized knowledge practices 
in elementary education. 

Research context and participants 

The research participants consist of elementary school students who completed written assessments in core 
subject areas within a socially and culturally diverse educational context. Beyond their numerical representation, 
these students come from varied social backgrounds, including differences in socio-economic status, cultural 
affiliations, and lived experiences that shape their engagement with educational content. The schools involved in 
this study are situated in contexts where cultural diversity and social stratification are present, reflecting broader 
structural inequalities within the education system. 

This diversity is particularly relevant to the present study, as differences in students’ cultural experiences and 
social positioning may influence how they interpret and respond to assessment items. Therefore, the inclusion of 
participants from varied backgrounds is not only a methodological consideration, but also a critical component 
for examining how assessment practices may reproduce or challenge existing inequalities. 
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Data collection techniques 

Data were collected through documentation of assessment instruments used in schools and students’ 
responses to test items. The instruments analyzed consisted of evaluation items employed in regular assessment 
practices, thereby reflecting authentic classroom assessment conditions. The use of naturalistic assessment data 
enables the study to capture bias operating implicitly within everyday assessment practices, rather than within 
instruments specifically designed for research purposes. 

Differential item functioning analysis 

Differential Item Functioning (DIF) analysis was employed to identify test items that function differently for 
groups of students with equivalent levels of academic ability. DIF is conceptualized as an indicator of unfairness 
when differences in the probability of answering an item correctly cannot be attributed to ability but are instead 
associated with membership in particular social groups, such as gender or cultural background. In this study, DIF 
analysis is conducted in a focused and concise manner to identify patterns of item bias without becoming 
entangled in excessive technical complexity, in line with the study’s critical objectives 

Critical methodological positioning 

Methodologically, this study adopts a critical approach by rejecting the assumption that educational 
measurement is fully objective and instead using DIF as a tool to uncover hidden power relations and epistemic 
injustice in assessment. DIF is not treated as a neutral statistical technique, but as a means to identify how certain 
items advantage dominant groups by aligning with their knowledge and experiences, while marginalizing others 
with equivalent ability. By combining statistical analysis with theoretical reflection, the study shows that 
quantitative data can reveal underlying social values, norms, and inequalities in how knowledge is recognized and 
validated within the education system. 

Ethical and political rationale for using DIF 

The use of DIF in this study is not only methodological but also ethical and political, as it aims to uncover 
and challenge assessment biases that contribute to epistemic inequality. Identifying biased items is part of a 
broader commitment to educational justice, ensuring that assessments do not unfairly privilege certain groups 
while disadvantaging others. DIF also serves as a tool of accountability by providing empirical evidence to 
question claims of fairness and highlight how educational practices may marginalize certain forms of knowledge. 
In this way, DIF supports the development of more equitable and inclusive assessment systems while positioning 
quantitative analysis as a means of advocating for social justice in education. 

RESULTS  

Differential item functioning across gender and cultural groups 

To provide a clearer overview of the identified patterns of DIF, Table 1 summarizes the items exhibiting 
bias, the types of bias identified, and the groups advantaged or disadvantaged by each item. 

Table 1 

Summary of differential item functioning (DIF) across gender and cultural groups 

Item 
Code 

Content Context Type of Bias Advantaged 
Group 

Disadvantaged 
Group 

Type of DIF 

Item 1 Economic activity 
(construction worker) 

Gender Male students Female 
students 

Uniform DIF 

Item 2 Traditional market 
activity 

Cultural Local 
students 

Immigrant 
students 

Uniform DIF 

Item 3 Agricultural 
environment 

Gender & Cultural 
(Intersectional) 

Local male 
students 

Immigrant 
female students 

Uniform DIF 

As shown in Table 1, the identified DIF patterns consistently indicate that certain assessment items 
advantage specific groups of students based on gender and cultural background, reinforcing patterns of epistemic 
inequality discussed in the following sections. 

The analysis of DIF in elementary school assessments shows that some items are not neutral, as they 
advantage or disadvantage students based on gender and cultural background rather than purely academic ability. 
This indicates the presence of epistemic inequality, where access to recognized knowledge is uneven. Items 
related to socioeconomic contexts may favor certain genders, while those tied to dominant cultural experiences 



Herwin et al. / Gendered and Cultural Bias in Elementary School Assessment 

6 / 17  © 2026 by Author/s 

tend to benefit students from those backgrounds, reflecting gendered and culturally biased knowledge. These 
patterns reveal that assessment instruments are shaped by dominant social norms, leading to epistemic injustice 
by marginalizing the knowledge of underrepresented groups. Therefore, DIF should not be seen merely as a 
technical issue, but as a critical lens to examine fairness in education and to question how knowledge is 
constructed and validated within assessment practices. 

Patterns of gender bias in assessment items 

In the analysis of DIF, several assessment items were found to exhibit gender bias, indicating unequal 
opportunities for male and female students to answer correctly. One particularly salient example is the following 
item: 

Mr. Amir works as a construction labourer on a housing project in the city of Makassar. Every morning, he goes to work by 
motorcycle and returns home in the afternoon. 
Mr. Amir’s activity constitutes an economic activity in the form of … 
A. production 
B. distribution 
C. consumption 
D. trade 

Empirically, this item demonstrates gender bias because it is more easily understood and mastered by male 
students, while female students appear to experience greater difficulty in forming the mental imagery required to 
grasp the context of the question. This bias is not merely related to knowledge of economic activities, but rather 
to the social experiences that shape ways of thinking and imagining particular situations. 

It is important to note that the physical activity and out-of-home mobility mentioned in the item such as 
working on a housing project and riding a motorcycle represent contexts that are more familiar to many male 
students. They are more likely to possess mental representations of the kind of work performed by Mr. Amir due 
to social constructions that associate men with professions involving physical labour and mobility. 

By contrast, for female students, even though they may understand the economic concepts being tested, they 
are often burdened by more complex social contexts. In many cultures, for example, women are more frequently 
associated with domestic work and roles that are more closely tied to the home. As a result, although their 
conceptual knowledge of production or economic activities may be equivalent to that of male students, they may 
find it more difficult to connect these concepts with experiences or mental images that are commonly 
encountered in their everyday lives. For clearer illustration, a plot of the DIF analysis results for this item is 
presented below. 

Figure 1 
An example of an item demonstrating gender-based inequity bias 
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The DIF plot for this item indicates a consistent difference in item functioning between female and male 
groups, suggesting the presence of uniform DIF. The item characteristic curves show that across nearly the 
entire range of latent ability (θ), male students have a higher probability of answering the item correctly than 
female students at equivalent ability levels. The leftward shift of the curve for the male group indicates that the 
item is relatively “easier” for them, whereas female students require a higher level of ability to achieve the same 
probability of success. These performance differences cannot be attributed solely to substantive ability 
differences but are likely influenced by item constructions that align more closely with the experiences, cultural 
representations, or knowledge practices of particular groups. Accordingly, this item can be interpreted as 
evidence of gender-based epistemic inequality in assessment, in which success probabilities are shaped by gender 
bias embedded in the design or contextual framing of the item, potentially leading to unfair evaluations of 
elementary students’ abilities. 

This DIF illustrates that access to knowledge in assessment is not determined solely by conceptual 
understanding, but also by the social and cultural experiences that shape how students engage with test materials. 
Male students, who are often more familiar with the types of work depicted in the item, have a greater likelihood 
of answering correctly even when their academic ability is equivalent to that of female students. 

From the perspective of epistemic inequality, this bias reveals how education systems often treat knowledge 
associated with male experiences as more legitimate and acceptable. The item not only tests understanding of 
economic concepts but also reflects the standardization of knowledge based on particular social and gendered 
experiences. This creates epistemic inequality, in which women’s experiences and knowledge are more frequently 
overlooked or deemed less relevant in the context of examinations and assessment. 
This bias demonstrates how the knowledge considered valid and recognized within the education system is often 
rooted in dominant gender norms. In this case, an item that advantages male students does not merely measure 
economic knowledge objectively but also reinforces social norms that position men in the realm of physical and 
public work, while women are more often situated outside that context. This illustrates how educational 
knowledge systems can reinforce gender inequality and disadvantage groups whose experiences are not 
represented in the contexts embedded within assessment items. 

 
Patterns of cultural bias in assessment items 

In the analysis of DIF assessment items, several patterns of cultural bias were identified, reflecting inequalities 
in students’ understanding of and experience with different social contexts. One example of an item that 
illustrates cultural bias is the following: 

Every morning, residents bring their agricultural produce to the traditional market using two-wheeled vehicles or carts. 
This activity demonstrates the relationship between economic activities and … 
A. transportation 
B. communication 
C. education 
D. culture 

This item exhibits cultural bias that may disadvantage students who come from outside the local community 
or those who lack experience with traditional markets or traditional means of transportation such as carts. The 
bias is linked to local cultural schemas that are more familiar to local students, who often have direct experience 
with traditional markets as part of their daily lives. 

However, for migrant or newcomer students, who may be more accustomed to modern minimarkets or app-
based transportation services, this item creates an unfair cognitive burden, even though they may possess an 
equivalent understanding of economic concepts. The cultural context embedded in the item is not symmetrical 
for all students. Those who are unfamiliar with traditional market life or cart-based transportation may 
conceptualize transportation differently, yet they are confronted with a cultural gap that hinders their ability to 
connect the tested context with their everyday experiences. 

From the perspective of epistemic inequality, these findings reveal how local knowledge associated with 
traditional culture is often treated as universal within educational assessment. Assessment systems that employ 
specific cultural references demonstrate how access to knowledge recognized in examinations is frequently 
limited to the experiences and knowledge legitimized by dominant cultural groups. 

This item not only assesses understanding of economic activities and transportation but also illustrates how 
certain forms of cultural knowledge are regarded as more legitimate and acceptable within the education system. 
Local students, who have direct experience with traditional markets and cart-based transportation, gain a 
cognitive advantage in answering the item, while migrant students or those unfamiliar with the cultural context 
experience greater difficulty in linking the concepts presented to their own experiences. 
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The inclusion of local cultural contexts in this item demonstrates how cultural gaps influence assessment 
processes, exacerbating epistemic inequality in the classroom. Knowledge considered legitimate within the 
education system is often tied to dominant cultural contexts, while other cultural experiences and forms of 
knowledge are frequently marginalized or ignored. This results in injustice in how knowledge is recognized and 
valued in education, benefiting those who belong to more dominant cultural contexts or are closer to socially 
accepted norms. A plot of the analysis results illustrating this disparity in opportunity indicating a situation of 
injustice is presented below. 

Figure 2 
An Example of an Item Demonstrating Culture-Based Inequity Bias 

 

The DIF plot for this item reveals a consistent difference in item functioning between immigrant-background 
students and local students, indicating the presence of uniform DIF. The item characteristic curves show that 
across nearly the entire range of latent ability (θ), local students have a higher probability of answering the item 
correctly than immigrant students at equivalent ability levels. The leftward shift of the curve for the local student 
group indicates that the item is relatively easier for them, whereas immigrant students require a higher level of 
ability to attain the same probability of success. This pattern suggests that the observed performance differences 
do not fully reflect substantive ability differences but are likely influenced by cultural, linguistic, or knowledge 
representations embedded in the item that align more closely with the experiences of the local group. 
Accordingly, this item can be interpreted as evidence of culture-based epistemic inequality in elementary school 
assessment, in which the knowledge structures legitimized within the item tend to advantage dominant groups 
and may lead to unfair evaluations of immigrant students’ abilities. 

These DIF findings underscore the importance of more fully recognizing and valuing cultural diversity within 
education systems. Local cultural knowledge that may appear highly relevant and familiar to some students is not 
always applicable or easily accessible to students from different cultural backgrounds. Therefore, to ensure 
fairness in assessment, it is essential to adapt the contexts used in test items so that they are more inclusive and 
representative of the diversity of students’ experiences. 

Furthermore, items such as this illustrate how social and cultural norms shape the ways in which legitimate 
knowledge is defined in education. This cultural bias not only reflects injustice in how students’ abilities are 
assessed but also reinforces the view that dominant cultural knowledge is the only form of knowledge worthy of 
recognition in the classroom. 

Intersecting gender and cultural biases 

In the analysis of DIF, it was found that several assessment items exhibit intersections of gender and cultural 
bias, affecting students in more complex ways than single-source bias based on only one factor. One example of 
an item that illustrates the intersection of gender and cultural bias is the following: 

Rian often accompanies his father to the gardens and rice fields located in the hilly area around where they live. 
He knows that the area has fertile soil and many water streams. 
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The conditions of this area indicate the characteristics of a … environment 
A. highland 
B. lowland 
C. coastal 
D. urban 

This item demonstrates bias that is not only related to local cultural context, but also to gender roles that are 
explicitly associated with masculine experiences in agricultural and farming settings. In this item, gardens, rice 
fields, and hilly landscapes are elements closely tied to local culture, in which many male students from the area 
are more familiar with agricultural life and have direct experience with such natural environments. 

However, for migrant female students, the item contains two layers of unfamiliarity. On the one hand, they 
may not be accustomed to the local cultural context that depicts life in gardens and rice fields. On the other 
hand, they also encounter gender bias, as women’s roles in many cultures are more often associated with 
domestic work or tasks within the home, rather than outdoor activities alongside their fathers working in fields 
or farms. This creates a double disadvantage for female students, who must navigate not only an unfamiliar cultural 
context but also gender bias that associates agricultural activities with masculinity. 

For local male students, there is a cognitive advantage due to greater familiarity with the item’s context, both 
culturally and through direct experience. As a result, they are in a more favorable position to answer the item 
correctly, even when their academic ability is equivalent to that of female students. The plot for this item is 
presented below to provide a more comprehensive illustration of the case. 

Figure 3 

An Example of an Item Demonstrating Inequity Bias Based on The Interaction Between Gender and Culture 

 
The DIF plot for this item, which disaggregates groups by gender and cultural background, reveals a 

consistent and systematic pattern of DIF, indicating the presence of intersectional uniform DIF. The item 
characteristic curves show that local male students have the highest probability of answering the item correctly 
across nearly the entire range of latent ability (θ), followed by local female students, while both groups of 
immigrant students, particularly immigrant females, exhibit lower probabilities of success at equivalent ability 
levels. The progressively rightward shift of the curve for immigrant female students indicates that this group 
requires the highest level of latent ability to attain the same probability of success. This graded pattern suggests 
that performance differences do not merely reflect single-axis gender- or culture-based bias but rather arise from 
the interaction of both dimensions as embedded in the item construction. Accordingly, this item can be 
interpreted as evidence of intersectional epistemic inequality in elementary school assessment, in which the 
knowledge structures and contextual framing of the item simultaneously advantage dominant groups and 
marginalize students located at the intersection of gender and cultural identities, potentially leading to unfair 
evaluations of students’ abilities. 

When gender and cultural biases intersect in assessment items, they create deeper inequalities by privileging 
the knowledge and experiences of socially dominant groups. For example, items that reflect the experiences of 
local male students, such as familiarity with agriculture or outdoor activities, are often treated as more valid, 
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while the experiences of women or migrant students are less recognized. This results in epistemic injustice, where 
some students are disadvantaged not because of lower ability, but because their knowledge is not valued within 
the assessment. Therefore, these findings highlight the need for more inclusive assessment practices that 
recognize diverse student experiences across gender and cultural backgrounds, so that educational justice is 
achieved not only through equal standards but also through fair representation of knowledge. 

Epistemic inequality through DIF findings 

The findings of DIF indicate that assessment items in elementary schools do not merely measure cognitive 
ability but also reflect social structures that reinforce epistemic inequality. Some items provide unequal cognitive 
advantages based on gender and culture, thereby marginalizing forms of knowledge that do not align with 
dominant norms. For instance, items related to male-associated physical activities, such as working in gardens or 
construction projects, tend to benefit male students, while female students must exert additional effort to relate 
the concepts to their experiences. Similarly, items grounded in local cultural contexts, such as traditional markets, 
may disadvantage migrant students who are more familiar with modern or urban settings, creating cognitive gaps. 

These inequalities become more complex when gender and cultural biases intersect, as seen in agricultural 
contexts that are more familiar to local male students and simultaneously reflect gendered roles. As a result, 
migrant female students may experience a double layer of disadvantage despite having equivalent abilities. 
Overall, the DIF findings highlight that assessments can reproduce social norms that disadvantage certain 
groups. Therefore, DIF serves as an important tool to uncover such inequalities and to encourage improvements 
in assessment practices, not only by revising biased items but also by rethinking how knowledge is defined and 
recognized to ensure greater inclusivity and fairness in education. 

DISCUSSION 

The phenomenon of DIF raises serious concerns regarding fairness in the implementation of educational 
assessments, thereby prompting questions about potential biases based on gender, culture, or other demographic 
factors. The presence of gender and cultural biases in teacher-made assessment items indicates that claims of 
neutrality in educational evaluation need to be critically examined (Navarro-González et al., 2024). The 
identification of DIF serves as an important tool for examining how test items may systematically disadvantage 
certain groups, such that measurements that appear to assess equivalent academic knowledge may in fact reflect 
differences in the social and cultural representations embedded within them. 

The findings of this study can be more deeply understood through the lens of feminist epistemology, which 
challenges the assumption that knowledge represented in educational assessment is neutral and universally 
accessible. Feminist epistemology provides a critical reading of DIF as evidence of epistemic bias embedded in 
assessment, not mere measurement error (Brady, 2022; Egan, 2024). Across the referenced works, feminist 
frameworks emphasize that knowledge production in education is situated, gendered, and shaped by power 
relations, which can privilege male or dominant cultural ways of knowing in assessment design and interpretation 
(Worku, 2025). When DIF patterns repeatedly favor specific groups, this supports claims of deeper structures 
that reproduce inequality in schooling and credentialing, aligning with standpoint and intersectional critiques of 
“objectivity” in testing. Several sources argue for embedding feminist analyses into educational assessment policy 
and practice to counter bias, ensure inclusivity, and reframe assessment as a site of justice rather than neutrality. 
Where disagreements exist, they center the exact mechanisms of bias and the appropriate methodological 
responses (e.g., counterfactual analysis vs. participatory design), but converge on the view that DIF signals 
epistemic injustice requiring structural reform, not only calibration improvements (Finn & Brown, 2022).  

The implication of gender bias is profound. Experiences reflecting traditionally masculine domains like 
mechanics or physical activities tend to be more accessible to male students, thus creating inequitable assessment 
conditions. This bias not only affects test scores but also the way knowledge itself is constructed and validated 
within the educational system. The findings align with a robust literature showing gender bias in assessment 
contexts that privilege masculine domains, and extend this to epistemic inequalities within broader assessment 
systems. Sometimes women are perceived as having a lower position in academic contexts (Moratti, 2021; Bharti, 
2025). Prior work demonstrates male-favoring contexts (e.g., physical activities, male-dominated professions) can 
yield DIF in items even when ability is controlled, and similar patterns appear across textbooks and curricula 
where gendered representations shape learning experiences (Bearman & Ajjawi, 2025). Recent syntheses argue 
that bias in assessments arises not only from item functioning but from deeper sociocultural structures, including 
role expectations and normative gender identities within professional training (evidence from medicine, 
pharmacy, engineering) (Farrell, 2021; Winkel et al., 2021). Integrating DIF analysis with critical theory provides 
a more comprehensive account of how gender and cultural biases operate in assessment systems, distinguishing 
technical item bias from epistemic inequities embedded in curriculum, pedagogy, and institutional cultures 
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(Bochatay et al., 2022). Where prior work identified bias, these findings advance by linking DIF to a critical 
framework, illustrating how epistemic injustice is reproduced through assessment design and practice 
(Nedungadi et al., 2022). 

Cultural bias presents a similar challenge in assessment fairness, which is particularly evident in standardized 
tests where local experiences and cultural contexts are foregrounded at the expense of wider applicability. 
Various studies demonstrate that assessments often do not uniformly translate across diverse cultural 
backgrounds, which contributes to epistemic injustice (Navarro-González et al., 2024). For example, local 
cultural scenarios are frequently utilized in item formulation, providing cognitive advantages to students familiar 
with these contexts while marginalizing those from different cultural backgrounds. 

This issue is echoed in the findings by Navarro-González, which elaborates on the importance of 
measurement invariance in educational assessments and the challenges posed by cultural biases that disadvantage 
students from minority backgrounds (Navarro-González et al., 2024). Such findings highlight that knowledge 
regarded as "common" is often rooted in the experiences of dominant cultural groups, thus inequitable 
assessments risk perpetuating these hierarchies of knowledge validation. 

The analysis of DIF shows that assessment items are not fully neutral, as they often reflect dominant gender 
and cultural perspectives that advantage certain groups. As a result, female and migrant students may be 
disadvantaged because their experiences do not align with the context of the items, with some facing multiple 
layers of bias. These findings highlight the importance of more fair and inclusive assessment practices. 

The DIF findings align with a broader epistemic justice critique: assessment items often encode dominant 
social and cultural perspectives, privileging male or locally normative knowledge while marginalizing migrant or 
non-dominant voices (Rocha & Gottschalk, 2025; Vlase, 2024). This yields epistemic disadvantages not from 
ability gaps but from misalignment between items and diverse lived experiences, with intersectional effects (e.g., 
women who are migrants or from minority backgrounds may face compounded biases) (Holdsworth et al., 2023; 
Omran & Yousafzai, 2024). Consequently, fairness in assessment should entail inclusive representation of 
knowledge and recognition of diverse knowledges, rather than uniform questioning, to promote equitable 
assessment across identities and contexts (Balarin & Rodríguez, 2024; Cummings et al., 2023). Not all individuals 
experience bias uniformly; variability across intersectional positions underscores the complexity of bias dynamics 
within assessment practices (Byskov, 2021; Wee et al., 2023). These insights converge with calls for epistemic 
justice in education policy and practice, including gender-sensitive and intercultural approaches to assessment 
design and interpretation (Clavero & Galligan, 2021). 

The findings of this study have important practical implications for improving assessment practices in 
education. First, assessment design should move beyond assumptions of neutrality by critically evaluating the 
cultural and gendered contexts embedded in test items. Item developers should ensure that assessment contexts 
are diverse, inclusive, and representative of students’ varied experiences (Herwin et al., 2022). Second, the use of 
DIF analysis should be integrated into routine assessment evaluation processes as a diagnostic tool to identify 
and eliminate biased items before they are widely implemented. Third, teacher training and professional 
development programs should include critical awareness of gender and cultural bias in assessment, enabling 
educators to design more equitable evaluation instruments. Finally, adopting multiple and contextually varied 
assessment formats can help reduce the dominance of any single cultural or gendered perspective, thereby 
promoting a more inclusive and just education system. 

CONCLUSION 

This study demonstrates that elementary school assessment items may exhibit significant gender and cultural 
bias, as evidenced through Differential Item Functioning (DIF) analysis. The findings indicate that such biases 
are not merely technical issues, but reflect deeper epistemic inequalities in which certain forms of knowledge and 
experience are privileged over others. In particular, the results reveal that assessment items can advantage male 
and culturally dominant students, while disadvantaging female and non-dominant cultural groups, including in 
intersectional ways. 

These findings underscore the importance of rethinking assessment practices as socially situated rather than 
neutral instruments. By positioning DIF as both a statistical and critical tool, this study highlights its potential to 
uncover hidden inequalities in educational assessment and to inform the development of more inclusive and 
equitable evaluation practices. Taken together, these findings underscore that the issue at stake is not merely 
measurement bias, but a broader concern of epistemic justice, where the recognition and validation of diverse 
forms of knowledge remain unevenly distributed within educational assessment practices. 

However, this study has several limitations. First, the analysis is based on a limited set of assessment items 
and participants within a specific educational context, which may affect the generalizability of the findings. 
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Second, the study relies primarily on DIF analysis and does not incorporate complementary qualitative 
approaches that could provide deeper insights into students’ experiences of assessment bias. 

Future research is recommended to expand the scope of analysis by including larger and more diverse 
samples, as well as by integrating mixed or qualitative methods to further explore how students interpret and 
respond to assessment contexts. In addition, further studies could investigate strategies for designing culturally 
responsive and gender-inclusive assessment instruments, thereby contributing to more equitable education 
systems. 
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