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multidimensional student agency instrument using Rasch-based
differential item functioning (DIF) analysis in an Islamic
secondary school. The study involved 601 students in Grades 10—
12 (301 male; 300 female) selected through a school-based total
Keywords: Differential item functioning, accessible sampling approach, comprising 96 male and 101 female
Gender fairness, Islamic secondary school,  gtudents in Grade 10, 138 male and 124 female students in Grade
libseln moslE, Sitirlent agzngy 11, and 67 male and 75 female students in Grade 12. Data were
collected using a 60-item student agency questionnaire measured
Copyright ©2026 by Author. Published by Lembaga - on a  four-point Likert scale covering eight regulatory,
Igzzijx‘;fggﬁ%;’;fﬁ ?Z?j;%ﬂm/w EPPM) - ihotivational, and future-oriented dimensions. Results show that
the instrument operates largely equivalently for male and female
students. Although several items exhibited statistically significant
DIF, substantively meaningful DIF was limited, localised, and bidirectional, and did not accumulate at the
dimensional level. Core regulatory dimensions demonstrated strong invariance across gender. These
findings indicate that observed gender differences in agency scores are unlikely to reflect measurement bias
but rather reflect contextual variations in the expression of agency within this educational setting.

Introduction

Student agency has emerged as a cornerstone of contemporary educational discourse, reflecting a
broader shift from transmission-oriented models of schooling toward learner-centred, self-
directed, and future-oriented education (Cook-Sather, 2020). Across global policy frameworks and
academic research, student agency is increasingly positioned as a foundational capacity enabling
learners to navigate complex learning environments, regulate their own learning processes, and
adapt to rapidly changing social and economic contexts (Lee, 2025). From this perspective, agency
is not merely an individual trait but a dynamic interaction among learners, instructional practices,

and sociocultural environments that shape how students engage with learning opportunities and
constraints (Adhikari, 2024a).

Theoretically, student agency is rooted in social cognitive theory, which emphasises intentionality,
self-regulation, and forethought as central features of human functioning (Bandura, 2001; Bandura,
2000). In educational psychology, agency is closely associated with constructs such as self-efficacy,
goal orientation, persistence, and metacognitive regulation, all of which enable learners to exercise
control over their learning trajectories (Zeiser et al., 2018). More recent perspectives extend this
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individual-focused view by situating agency within broader institutional and cultural contexts,
highlighting how pedagogical practices, assessment regimes, and sociocultural norms afford or
constrain opportunities for agentic action (Marin et al., 2025). Consequently, student agency is
increasingly understood as both a personal capacity and a contextually enacted phenomenon.

As interest in student agency continues to expand, so too does the need for valid, reliable, and fair
measurement instruments. Educational decisions ranging from classroom-level interventions to
system-wide policy reforms rely on data derived from psychometric measures of learner
dispositions and competencies (Ackerman et al., 2024; Deakin Crick et al., 2015). When such
instruments function differently across groups, observed score differences may reflect
measurement bias rather than genuine disparities in underlying capacities. Measurement invariance,
therefore, represents a central concern in contemporary educational assessment, particularly for
constructs increasingly invoked in equity-oriented policies (Wu et al., 2017).

One of the most rigorous approaches to evaluating measurement invariance is differential item
functioning (DIF) analysis within the Rasch measurement framework. DIF analysis examines
whether individuals from different groups, but with equivalent levels of the underlying latent trait,
have different probabilities of endorsing particular items (Boone & Staver, 2020). When DIF is
present, group comparisons based on raw or scaled scores may be misleading, potentially
reinforcing inequitable interpretations and policy decisions (Russell & Kaplan, 2021). Rasch-based
DIF analysis is particularly appropriate for complex, multidimensional constructs such as student
agency because it provides invariant item estimates and emphasises construct coherence (Boone et
al., 2014).

Despite the centrality of student agency in educational theory and practice, empirical studies
examining DIF in student agency instruments remain limited. Existing research has predominantly
focused on construct validation, factor structure, and reliability (Adhikari, 2024a; Brandt, 2024,
Cavazzoni et al., 2022; Jo et al., 2022), with relatively few studies subjecting agency measures to
rigorous invariance testing across demographic groups. Moreover, much of the DIF and
measurement invariance literature has concentrated on cognitive outcomes rather than
motivational or agentic constructs (Kurnaz & Yildiz, 2023), leaving a critical gap in the
psychometric evaluation of agency measures. This gap is further compounded by the dominance
of Western samples in psychometric research, raising questions about the generalizability and
fairness of agency instruments across diverse sociocultural and educational systems (Ye, 2024).

Gender is among the most frequently examined grouping variables in educational research,
particularly in studies of motivation, self-regulation, and academic engagement. Numerous studies
report gender differences in agency-related constructs, often attributing these patterns to
socialisation processes, instructional practices, or cultural expectations (Firdoos et al., 2023;
Pumbay, 2018; Storms, 2019). Prior research suggests that gender differences in motivational and
self-regulatory constructs are often smaller and more context-dependent than commonly assumed,
aligning with the gender similarities hypothesis Gegenfurtner (2020) and meta-analytic evidence on
self-efficacy and achievement-related beliefs (Nabunya et al., 2021; Yu & Deng, 2022).

However, contemporary social psychological research shows that gender differences in agency are
complex and multidimensional rather than uniform. Agency is commonly contrasted with
communality, where agency refers to attributes such as assertiveness, independence, dominance,
and achievement orientation, whereas communality encompasses warmth, cooperation, and
relational orientation. Across many countries, men tend to rate themselves slightly higher in agentic
traits than women, yet these differences are generally small in magnitude. Large-scale cross-national
analyses report average gender differences around d = 0.20, and statistically significant gaps appear
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only in a subset of countries examined (Kosakowska-Berezecka et al., 2023). Importantly, perceived
gender differences are often larger at the level of social stereotypes than in actual self-reports, with
public perceptions consistently portraying men as more agentic while viewing women as more
communal, even when both genders are perceived as similarly competent and capable (Eagly et al.,
2020).

Further nuance emerges when agency is decomposed into multiple components rather than treated
as a single dimension. Multidimensional research distinguishes among instrumental competence,
leadership orientation, assertiveness, and independence. Findings consistently show that women
are typically perceived as less dominant or assertive in stereotypical portrayals, yet comparable to
men in competence and independence (Folberg et al., 2022; Hentschel et al., 2019). Self-assessment
patterns similarly indicate that women do not rate themselves lower in competence or autonomy,
though they may report slightly lower levels of leadership or assertiveness (Hentschel et al., 2019).
Moreover, large workplace studies reveal minimal gender differences in agentic behaviours once
occupational context is controlled, with the most stable differences instead appearing in communal
traits, where women consistently score higher (Gartzia, 2022).

These patterns highlight the importance of contextual and normative influences in shaping how
agency is expressed and perceived. Social role theory posits that gender stereotypes emerge from
historically patterned distributions of men and women across social and occupational roles
(Suhardita et al., 2024). Because men have traditionally occupied more competitive and high-status
positions, agentic characteristics become culturally associated with masculinity, while communal
traits become linked to femininity (Ellemers, 2018; Gustafsson Sendén et al., 2019; Sczesny et al.,
2018). Such stereotypes, in turn, influence expectations and evaluations: candidates for prestigious
or competitive roles are often perceived as more suitable when they display strong agentic traits
(Dutz et al., 2022). However, women who express highly dominant forms of agency may face social
penalties, a phenomenon often described as the "agentic penalty," where competence is
acknowledged, but social likability decreases (Gustafsson Sendén et al., 2019; Ma et al., 2022;
Rosette et al., 2010).

Importantly, these normative pressures do not necessarily reflect inherent differences in agentic
capacities but rather socially conditioned expectations regarding appropriate gender behaviour.
Historical analyses of literary and media portrayals, for instance, show that female characters have
long been depicted as more passive relative to male characters, though such gaps have narrowed
over time (Stuhler, 2024). Cross-national research further indicates that in societies with greater
gender equality and lower power-distance norms, gender differences in agency tend to shrink, often
because men report lower dominance claims rather than because women dramatically increase
agentic self-perceptions (Kosakowska-Berezecka et al., 2023). These findings collectively suggest
that gender differences in agency are highly sensitive to cultural, institutional, and normative
contexts.

Despite these nuanced insights, gender differences in agency-related constructs are often
interpreted without sufficient attention to measurement fairness. Observed differences are
frequently attributed to socialisation processes, instructional practices, or cultural norms, without
first establishing whether the instruments themselves function equivalently for male and female
students. This issue becomes especially salient in educational contexts subject to normative
assumptions or social stigma, such as religious schooling. Islamic secondary schools, in particular,
are frequently portrayed in public discourse as environments that may reinforce traditional gender
roles or constrain female agency. While such claims are often grounded in ideological or cultural
critiques, they are rarely examined through the lens of psychometric evidence. As a result, debates
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surrounding gender and Islamic education tend to rely more on assumptions than on systematic
empirical validation.

Importantly, Islamic schooling is not monolithic. In Indonesia, a Muslim-majority nation, Islamic
secondary schools operate within diverse pedagogical, cultural, and policy frameworks. Many
Islamic schools integrate national curricula with religious and moral education, explicitly
emphasising values such as responsibility, self-discipline, moral reasoning, and self-regulation
(Guna et al., 2024; Winda & Surawan, 2025). These values align closely with contemporary
conceptualisations of student agency, suggesting that religious schooling may cultivate, rather than
constrain, agentic capacities (Shim, 2021). Yet, the extent to which student agency can be measured
fairly across gender within these educational settings remains empirically underexplored.

Responding to these gaps, the present study addresses the following research question: Does the
student agency instrument demonstrate measurement invariance across male and female students
when evaluated using Rasch-based differential item functioning (DIF) analysis? Based on
contemporary research indicating that gender differences in agency-related competencies are
generally small and highly context-dependent, the study is guided by the hypothesis that the
instrument will function equivalently across genders. Accordingly, the objective of this study is to
evaluate the measurement fairness of the student agency instrument across gender groups and to
determine whether observed score differences reflect genuine variation in agency-related
dispositions rather than measurement artefacts.

Method

Research Design

This study employed a quantitative, cross-sectional design grounded in Rasch measurement theory
Bond & Fox (2015); Boone & Staver (2020); Creswell & Creswell (2022) to examine the gender-
based measurement fairness of a multidimensional student agency instrument. Rasch-based
differential item functioning (DIF) analysis was selected because it provides invariant item
estimates across samples, supports principled evaluation of measurement equivalence, and enables
transparent interpretation of group-related item performance through a common measurement
scale (Bond & Fox, 2015; Boone et al., 2014). DIF was treated as a primary analytic objective rather
than a post hoc diagnostic, consistent with contemporary recommendations emphasising fairness
testing as an integral component of instrument validation (Wu et al., 2017).

Participants and Sampling Technique

The study employed a school-based total accessible sampling approach. All available students in
Grades 10 and 11 at the selected Islamic secondary school participated in the study, while
participation from Grade 12 included students from several classes who were accessible during the
data collection period. In total, 601 students were included in the analysis. The sample consisted
of 301 male and 300 female students, ensuring near-balanced gender representation. In Grade 10,
participants included 96 male and 101 female students. Grade 11 comprised 138 male and 124
female students, while Grade 12 included 67 male and 75 female students. This distribution
provided substantial representation across grade levels and gender groups within the school,
thereby supporting stable Rasch calibration and DIF analysis across gender.

Data Collection Technique and Research Instrument

Data were collected using a self-administered student agency questionnaire distributed during
scheduled school sessions under teacher supervision. All data collection procedures complied with
institutional ethical standards. This study obtained ethical approval from the Indonesia University
of Education under reference number 12/UN40.K/PT.01.01/2026. Participation was voluntary,
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and informed consent was obtained prior to data collection. Students were informed that responses
would be anonymised and used solely for research purposes.

The study employed a 60-item student agency questionnaire grounded in established
multidimensional models of learner agency and adapted from Zeiser et al. (2018). The instrument
comprised eight theoretically distinct dimensions: self-efficacy (8 items), persistence of interest (6
items), perseverance of effort (6 items), locus of control (10 items), mastery orientation (5 items),
metacognitive self-regulation (10 items), self-regulated learning (9 items), and future orientation (6
items). All items were rated on a four-point Likert-type scale ranging from 1 (strongly disagree) to
4 (strongly agree), using an ordered polytomous response format appropriate for Rasch rating scale
analysis. The absence of a neutral midpoint was intended to encourage directional responses and
to reduce central-tendency bias.

Each dimension was analysed separately to preserve construct clarity and satisfy Rasch model
assumptions, particularly unidimensionality within each scale (Bond & Fox, 2015; Boone et al.,
2014). This dimensional approach aligns with recommendations for assessing complex
motivational and regulatory constructs, where aggregating heterogeneous subdimensions may
obscure meaningful variance and weaken interpretability. Collectively, the eight dimensions
provided a theoretically grounded and psychometrically appropriate representation of student
agency for Rasch-based calibration and subsequent DIF analysis.

Preliminary Rasch Analyses

Prior to DIF analysis, a series of Rasch analyses were conducted to evaluate the psychometric
adequacy of each dimension. These analyses examined item fit, person and item reliability,
separation indices, category functioning, and dimensionality (Boone & Staver, 2020; Linacre, 2023).
Item fit was evaluated using infit and outfit mean square statistics, with values within commonly
accepted ranges indicating adequate model-data fit and suggesting that items contribute
meaningfully to the measurement of the latent construct (Bond & Fox, 2015). Person and item
reliability coefficients were inspected to assess measurement precision across respondents and
items, respectively. Dimensionality was assessed using principal component analysis (PCA) of
Rasch residuals, a standard procedure for evaluating essential unidimensionality within Rasch
measurement (Boone et al., 2014; Linacre, 2023). Evidence of essential unidimensionality was
established when the proportion of variance explained by the Rasch dimension was substantively
adequate and when the eigenvalue of the first residual contrast remained below conventional
thresholds. These criteria collectively supported the suitability of each dimension for subsequent
DIF analysis.

Difterential Item Functioning (DIF) Analysis

Differential item functioning (DIF) was examined using the Rasch measurement model to evaluate
measurement invariance across gender. The Rasch framework enables invariant item calibration
across groups while controlling for differences in the latent trait, thereby allowing direct
examination of item-level bias (Bond & Fox, 2015; Boone & Staver, 2020). Within this framework,
DIF analysis assesses whether individuals from different groups but with equivalent latent trait
levels demonstrate systematically different probabilities of endorsing specific items (Russell &
Kaplan, 2021). Meaningful DIF therefore indicates potential measurement non-invariance rather
than true group differences.

Prior to conducting DIF analyses, Rasch measurement evaluations confirmed adequate person and
item reliability, acceptable item fit, and essential unidimensionality for each dimension. Establishing
these psychometric prerequisites is critical because meaningful DIF interpretation presupposes that
each scale functions as a coherent unidimensional measure of the intended construct (Boone et al.,
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2014). DIF analyses were conducted at the item level within each dimension, consistent with best
practices for analysing multidimensional constructs, as this prevents the conflation of
heterogeneous latent traits and allows precise identification of sources of measurement non-
invariance (Bond & Fox, 2015). All DIF analyses were performed using Winsteps software
(Linacre, 2023). DIF magnitude was quantified using Rasch DIF contrasts expressed in logits,
calculated as differences in item difficulty estimates between female and male groups. Positive DIF
contrast values indicate that an item is relatively more difficult for female students, whereas
negative values indicate greater difficulty for male students. This directional interpretation
facilitates substantive understanding of item-level gender effects without presuming advantage or
disadvantage at the scale level.

DIF Decision Rules and Interpretation

In accordance with established Rasch measurement guidelines, DIF interpretation prioritised effect
size alongside statistical significance (Boone et al., 2014; Russell & Kaplan, 2021). DIF contrasts
below 0.43 logits were considered negligible, contrasts between 0.43 and 0.63 logits moderate, and
contrasts of 0.64 logits or higher large. These thresholds are widely applied in Rasch-based DIF
research and reflect practical, not purely statistical, considerations of measurement non-invariance.
The statistical significance of DIF contrasts was evaluated using Welch's t-statistics and associated
p-values generated by Winsteps. An alpha level of p < .05 was adopted. However, consistent with
contemporary recommendations, statistical significance alone was not considered sufficient
evidence of meaningful DIF, particularly in large samples where trivial differences may reach
significance (Russell & Kaplan, 2021; Wu et al., 2017). An item was flagged as exhibiting substantive
DIF only when both statistical significance and effect-size thresholds were satisfied. Items meeting
statistical but not effect-size criteria were classified as demonstrating statistical DIF without
substantive impact. This combined decision rule mitigates over-identification of DIF and ensures
focus on practically meaningful measurement departures.

DIF results were examined both at the item and dimensional levels. Dimensions were considered
free from meaningful DIF when substantively flagged items were few, bidirectional, and non-
cumulative. This interpretation reflects the view that localised DIF does not necessarily threaten
overall measurement fairness, especially for complex motivational constructs such as student
agency (Boone & Staver, 2020). DIF decisions were made at both item and dimensional levels.
Dimensions were considered measurement invariant when substantively meaningful DIF was
absent or when flagged items were limited, bidirectional, and non-cumulative. This approach aligns
with contemporary fairness perspectives, emphasising interpretive caution and contextualised
evaluation rather than rigid elimination of all DIF instances (Wu et al., 2017).

Analytic Rationale

The analytic strategy reflects a balance between methodological rigour and interpretive caution.
Establishing psychometric adequacy prior to DIF analysis, applying effect-size-informed
thresholds, and evaluating patterns at both the item and dimensional levels minimise the risk of
spurious findings while maintaining sensitivity to meaningful sources of bias. Importantly, the
focus on measurement fairness does not assume the absence of gendered experiences. Rather, it
distinguishes substantive differences in agency from artefacts arising from the functioning of
instruments. This distinction is critical in contexts subject to normative assumptions, such as
religious schooling, where claims of bias should be grounded in empirical measurement evidence
rather than ideological presuppositions.
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Results and Discussion

The primary objective of this study was to determine whether the student agency instrument
demonstrates measurement invariance across gender within an Islamic secondary school context.
In contemporary educational discourse, student agency increasingly functions not only as a
pedagogical aspiration but also as a measurable outcome informing policy and intervention
(Ackerman et al., 2024; Lee, 2025; Marin et al., 2025). Because such measurements may influence
instructional decisions and resource allocation, ensuring fairness across demographic groups is
methodologically and ethically essential. To address this concern, Rasch-based differential item
functioning (DIF) analysis was employed to examine whether male and female students with
equivalent levels of the latent trait responded differently to specific items.

Within the Rasch framework, DIF occurs when individuals from different groups, despite having
the same underlying trait level, show unequal probabilities of endorsing an item (Boone et al., 2014;
Boone & Staver, 2020; Russell & Kaplan, 2021). Such discrepancies indicate potential threats to
measurement invariance because group differences in observed scores may reflect item bias rather
than substantive variation in the construct itself (Wu et al., 2017). Thus, DIF analysis serves as a
diagnostic tool to distinguish genuine trait differences from artefacts of instrument functioning.

As summarised in Image 1, several items displayed statistically significant DIF. However, only a
limited subset met thresholds for substantively meaningful DIF based on combined statistical
significance and effect-size criteria. Importantly, substantively flagged items were distributed across
multiple dimensions and demonstrated bidirectional contrasts: some favouring male students and
others favouring female students. No dimension showed concentrated or cumulative DIF
sufficient to distort scale-level interpretation. This distribution pattern is critical: when DIF effects
are localised and non-systematic, they indicate contextual sensitivity rather than structural
measurement bias.

Future orientation

I i
Persistence of effort i
Self-regulated learning  p—n
Mastery orientation [
Self-efficacy
Persistence of interest
Metacognitive self-regulation [ —
Locus of control  pu——
0 2 4 6 8 10 12
B Direction of Substantive DIF Items with Substantive DIF

B Jtems with Statistical DIF (p < .05) ® Total Items

Image 1. Summary of Gender-Based Differential Item Functioning (DIF)

Further support for invariance emerged from Wright maps and person-item targeting analyses

generated through Winsteps. The distributions of male and female students substantially

overlapped across the agency continuum, indicating comparable representation of trait levels across
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gender groups. Moreover, items were appropriately targeted to the range of student ability levels,
reducing the likelihood that DIF findings resulted from misalighment between item difficulty and
respondent capability. Together, these findings strengthen confidence that the instrument
functions equivalently across gender.

Dimensional-Level Findings

Analysis at the dimensional level revealed that locus of control, self-regulated learning, persistence
of interest, and self-efficacy demonstrated particularly robust invariance. No substantively
meaningful DIF emerged within these dimensions, suggesting that foundational regulatory
components of agency are assessed equitably across male and female students. These dimensions
represent core elements of agentic functioning: belief in personal influence, strategic regulation of
learning, sustained engagement, and perceived competence. Their invariance indicates that the
structural backbone of the agency construct remains stable across gender in this context.

This finding aligns with contemporary research suggesting that gender differences in motivational
and regulatory constructs are often smaller and more context-dependent than widely assumed
(Firdoos et al., 2023; Nabunya et al., 2021; Yu & Deng, 2022; Widana, 2022). When measurement
fairness is established, apparent disparities frequently diminish or disappear, underscoring the
importance of psychometric validation prior to substantive interpretation. Thus, the present results
support the gender similarities hypothesis within the domain of regulatory agency in educational
settings.

Localised DIF emerged primarily within future orientation, mastery orientation, metacognitive self-
regulation, and perseverance of effort. However, the bidirectional nature of these effects suggests
that sensitivity arises from item content rather than construct inequivalence. Items referencing
long-term aspirations, goal-setting, or persistence may intersect with socially patterned expectations
regarding academic roles, leadership, or responsibility. Such contextual interpretation does not
necessarily signal unfairness but reflects the dynamic interplay between agency and sociocultural
norms.

Localised DIF as Contextual Sensitivity

Rather than interpreting localised DIF as a flaw, it may be understood as evidence of the
contextually enacted nature of agency. Agency is not a static psychological attribute but a capacity
exercised within institutional and normative structures (Adhikari, 2024b; Marin et al., 2025).
Students may interpret items differently depending on how their environment frames
responsibility, ambition, or autonomy. Gendered expectations, particularly regarding leadership
assertiveness or future career planning, may influence item-level response patterns without
compromising the integrity of the broader construct.

In Rasch measurement practice, a complete absence of DIF across all items is uncommon in
multidimensional motivational instruments. The key issue is whether DIF accumulates to distort
dimensional meaning. In the present study, it did not. Consequently, localised DIF signals
opportunities for refinement, such as clarifying item wording or neutralising contextual phrasing,
rather than grounds for rejecting the scale.

Theoretical Implications

Theoretically, these findings reinforce a multidimensional and context-sensitive understanding of
student agency. The invariance of core regulatory dimensions supports the conceptualisation of
agency as structured around self-regulatory competence rather than dominance-based
assertiveness. Moreover, by demonstrating invariance within a religious educational setting, the
study extends cross-context validation of agency constructs beyond Western-centric samples (Ye,
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2024). This contributes to global measurement scholarship by illustrating that agency frameworks
can maintain construct coherence across diverse sociocultural environments.

Importantly, the findings also caution against conflating social stereotypes with psychological
measurement. Perceived gender gaps in agency are often amplified in public discourse, yet
psychometric evidence suggests that foundational capacities are comparable when measured fairly.
Thus, establishing invariance serves not only statistical but also epistemological functions. It
prevents normative assumptions from shaping empirical interpretation.

Practical Implications

In practice, the results provide reassurance to educators and policymakers who use agency
assessments to inform instructional planning. Because the instrument demonstrates gender
fairness, observed differences may be interpreted as meaningful rather than artefact-driven. This
strengthens confidence in using agency scores to design interventions targeting motivation,
persistence, or strategic learning behaviours.

Furthermore, the findings underscore the importance of routine fairness evaluation in school-
based assessment. As psychological constructs increasingly guide educational reform, ensuring
equitable measurement across demographic groups becomes a necessary component of responsible
policy implementation.

Revisiting Gender Assumptions in Islamic Schooling

By establishing measurement invariance, this study challenges generalised claims that Islamic
schooling inherently restricts female agency. The absence of systematic DIF across core
dimensions indicates that foundational agentic capacities are assessed equitably in this institutional
context. Islamic schooling in Indonesia integrates moral formation with disciplined self-regulation
and responsibility (Guna et al., 2024; Winda & Surawan, 2025), aligning with contemporary agency
frameworks emphasising purposeful autonomy (Shim, 2021). Thus, assumptions regarding
constrained female agency require empirical validation rather than reliance on ideological
narratives.

Limitations and Future Directions

Despite robust sample size and rigorous Rasch analysis, several limitations warrant consideration.
First, measurement invariance was examined solely across gender within a single school context.
While sufficient for stable calibration, the school-based total accessible sampling design limits
broader generalizability. Second, only one grouping variable was tested. Other structural factors,
such as socioeconomic background, academic track, or regional variation, may shape item
interpretation and merit future DIF investigation.

Future research should therefore extend invariance testing to multi-site samples and additional
demographic variables. Longitudinal designs may also explore whether invariance remains stable
across developmental stages. Such extensions would deepen understanding of how agency operates
and is measured within evolving educational environments.

Conclusion

Rasch-based differential item functioning (DIF) analysis confirms that the student agency
instrument demonstrates measurement invariance across male and female students in the examined
Islamic secondary school, thereby answering the research question and supporting gender-based
measurement fairness. Although several items showed statistical DIF, substantively meaningful
effects were limited, localised, and bidirectional, and did not accumulate at the dimensional level.
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Core regulatory dimensions exhibited strong invariance, indicating that foundational aspects of
student agency are assessed equitably across gender. These findings suggest that observed gender
differences in agency scores are unlikely to reflect measurement bias but rather reflect contextual
variation in the expression of agency. The results provide empirical support for the continued use
of the instrument in educational settings and highlight the importance of routine fairness
monitoring to ensure valid and equitable interpretation of agency assessments across diverse
student populations.
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