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Measuring Agentic Capacity: Cross-Cultural Validation of the Adolescent Girls
Agency Scale (AGAS).

Abstract

This paper presents the development and psychometric validation of the Adolescent
Girls Agency scale (AGAS), a novel instrument specifically designed to measure agentic
capacity among girls in East and Southern Africa. Addressing a critical gap in evaluation
tools, the AGAS provides a structured framework for assessing girls' agentic capacity
across four distinct domains: self-beliefs, gendered environmental beliefs, self-
governance skills, and leadership skills.

The validation process employed a rigorous mixed-methods design, integrating
qualitative cognitive interviews to ensure cultural relevance and clarity with item
response theory analyses to assess psychometric properties, including reliability and
validity, and to guide iterative scale refinement. Triangulation of statistical evidence on
items requiring further review with stakeholder feedback ensured that the instrument
reflected the lived experiences of girls in the target region while aligning with
programmatic objectives.

The resulting final version of the AGAS provides a robust tool for pre—post evaluation of
interventions aimed at strengthening girls’ agentic capacity in East Africa. By offering
domain-specific insights into how programs influence different dimensions of agency,
the AGAS supports targeted program improvements and more informed decision-
making. While three of the AGAS’s four domains are hypothesized to be universal,
further research is required to establish reliability and validity across diverse settings to
support recommendations for adaptation in other comparable global contexts.



1. Introduction

Life skills programs play a vital role in adolescent development by nurturing a spectrum
of psychosocial competencies and social support. However, evaluating the
effectiveness of these programs presents significant challenges to researchers and
practitioners alike (Duerden et al., 2012; Dupuy et al., 2018; NFER, 2023). The broad
scope of life skills and the varied implementation approaches contribute to this difficulty.
Furthermore, the lack of conceptual consensus and standardized instruments limits the
comparability of program impacts, thereby hindering the ability to synthesize and
identify best practices (Bernardo et al., 2023; Duerden et al., 2012). Existing tools often
focus on isolated skills or program-specific outcomes, failing to capture the
comprehensive impact of these programs. Moreover, many measures are designed
within high-income country contexts, potentially limiting their applicability to the diverse
structural and socio-cultural settings found in low- and middle-income countries (Berry
et al., 2011).

The growing demand for culturally relevant and comprehensive outcome measures for
life skills education and program evaluation has driven significant efforts in sub-Saharan
Africa in recent years (Mugo et al., 2022; Ogunbiyi et al., 2025; Sidle et al, 2020).
Guidelines for test or measure development frequently recommend a top-down
approach, relying on expert panels to define concepts and formulate items, potentially
overlooking bottom-up methods that could incorporate stakeholder insights on their lived
experiences (AERA et al., 2014; Jagosh et al., 2012). Whereas, the Adolescent Girls
Agency Scale (AGAS) was developed through a collaborative process, integrating
stakeholder input from the conceptual framework development stage to item
development, testing and consequently refinement (Sidle et al., 2020). Grounded in the
Agentic Capacity Framework, which was co-conceptualized by researchers and
community-based practitioners across Kenya, Uganda, Tanzania, and Rwanda, this



theory-driven scale is designed to assess girls' agentic capacity as a key outcome of life
skills programs (Sidle & Oulo, 2023).

While the development of the AGAS has been detailed elsewhere (Sidle et al., 2020;
Sidle & QOulo, 2023), this paper explores the cross-cultural validity and provides
evidence of its item psychometric properties. The AGAS is currently used by a network
of over 40 community-based, national, and international organizations to assess life
skills programs across East, West and Southern Africa. Establishing both the validity of
its use and the validity of its interpretation is a crucial foundation for the ongoing
validation processes necessary to ensure the scale's accuracy and relevance as an
assessment measure (S. G. Sireci, 2007). The use of reliable and valid assessment
tools in program evaluation can enhance the design and implementation of more
effective interventions, fostering evidence-based practices. Additionally, this paper
highlights areas for future research, encouraging further adaptation of the AGAS for

wider application in contexts with similar settings.
2. Theoretical Framework and Literature Review

Grounded in human capital and global education literature, this study examines the
importance of a core set of competencies that are valuable across diverse jobs,
industries, and life contexts (Catalano et al., 2019; Scales et al., 2015). Commonly
referred to as "life skills," these competencies include self-awareness, self-
management, decision-making, problem-solving, and interpersonal relationship skills.
Increasingly recognized as critical determinants of successful youth transitions into the
labor market (Heckman & Kautz, 2012; Heckman, James et al et al., 2006), these skills
play a pivotal role in enabling young people to adapt, succeed, and thrive (Catalano et
al., 2019).

Human development literature aligns with the definition of life skills as psychosocial and
interpersonal competencies that empower individuals to make informed decisions, solve

problems, communicate effectively, build relationships, and manage their lives



productively (Lerner et al., 2005; Ryan & Deci, 2000). While evaluations of life skills
programs yield varied outcomes, they frequently demonstrate positive impacts on youth,
particularly girls, in developing their agency, healthy relationships, and active citizenship
(Temin and Heck 2022; Alvarado, G. et al., 2017; Catalano et al., 2019).

Albert Bandura's theory of the agentic self posits that individuals possess the capacity to
influence their own functioning and the course of events through their actions (Bandura,
1989, 2006, 2023). Bandura emphasizes that agency is not solely an individual trait but
is shaped through the dynamic interaction of personal, social, and environmental
factors. His triadic reciprocal causation model illustrates this interplay, where behavior,
personal attributes, social and environmental factors affect one another to shape human
agency and outcomes (Bandura, 2023). At the core of this model is metacognition,
encompassing intentionality, premeditation, self-reactivity, and self-reflection—key
processes that allow individuals to regulate their thoughts, actions, and surroundings,
thereby expressing their agency. Research further supports that agency can be
enhanced through targeted, supportive interventions (Biglan et al., 2012; Durlak et al.,
2011). This highlights the importance of designing policies and programs that are
grounded in a deep understanding of local socio-cultural contexts to effectively promote

agency among young people.

Drawing on Albert Bandura's theory of the agentic self, the Agentic Capacity Framework
conceptualizes agentic capacity among girls as a multifaceted construct with four
domains encompassing both skills and beliefs as shaped by contextual factors (Sidle &
Oulo, 2023). This framework differentiates between skills and beliefs based on internal
and external orientations. Internal beliefs encompass perceptions about the self, such
as self-esteem and confidence, while external environmental beliefs reflect perceptions
of one’s socio-cultural contexts, including gender norms and the extent to which they
are malleable. Similarly, skills are categorized into internal self-governing skills, such as
goal-setting and decision-making, and externally facing skills, such as communication,



public speaking and conflict resolution necessary for leadership and interpersonal
relationships.

The standardization of multifaceted psychosocial outcome measures has been
repeatedly advocated (Donald et al., 2017; Duerden et al., 2012; EASEL, n.d.). The
Ecological Approaches to Social Emotional Learning (EASEL) Lab at Harvard offers an
online resource for comparing organizational and region-specific frameworks to support
this effort. (EASEL, n.d.). The Agentic Capacity Framework aligns with various life skills
assessment frameworks and models in the EASEL database, including Lerner's Positive
Youth Development framework (Lerner, 2009; Lerner et al., 2005) which highlights
competence and confidence, among other key pillars.These frameworks share a
common emphasis on shifting from the assessment of isolated skills to a broader
evaluation of developmental assets and related domains. This focus on comprehensive
youth developmental outcomes offers more practicality in crafting meaningful
assessment tools designed to capture complex program outcomes.

However, the effective measurement of comprehensive developmental outcomes
hinges on a clear and concise definition of those same outcomes. Agency, as an
important example, has presented significant challenges to measurement due to its
contextual variability and the lack of a unified definition and conceptual clarity (Hinson et
al., 2021; Hitlin & Elder, 2006). Most frequently understood as the ability to act
independently towards one's goals, agency encompasses both the potential to act and
the actual exercise of that ability (Donald et al. 2020; Kabeer 1999). To refine this
concept we differentiate between agentic capacity and agency or the ability to act

versus action itself.

Although closely related, agency and empowerment are conceptually distinct. Agency,
as already discussed, is an individual capacity, whereas empowerment denotes a
transformative process that connects agency as a precondition of empowerment, with
access to resources, and supportive contexts, in order to produce improved well-being
(Kabeer, 1999; Drydyk, 2017). Empowerment therefore should entail removing



structural and social barriers that constrain girls’ ability to exercise their agency
(Chinman & Linney, 1998; Richardson, 2018; Zimmerman et al., 2019). Importantly, it
must extend beyond the mere distribution of resources, which risks positioning girls as
passive beneficiaries of development programs. Rather, empowerment should focus on
creating pathways and spaces that enable girls to actively shape their own futures and
support one another in driving collective transformation (Sen, 1999).

In resource-constrained environments, girls' agency is pivotal for challenging deeply
ingrained gender norms that hinder women's economic independence (Hinson et al.,
2021). Evaluation evidence supports the success of life skills programs in boosting girls'
agency (Acharya et al., 2009; Dupuy et al., 2018; Marcus et al., 2017). For girls in
challenging environments, agency is instrumental in transforming education into
meaningful action that aligns with their personal aspirations and goals (Kwauk &
Bragga, 2017; Lloyd & Hewett, 2009; Unterhalter, 2019). However, appropriately
assessing this crucial construct has been a longstanding challenge to both researchers
and practitioners.

2.1 Review of Existing Measures and Challenges with Measurement of Agency
and Agentic capacity

Researchers approach agency from diverse perspectives. Some equate it with related
constructs such as self-efficacy, autonomy, or self-determination, and subsequently
assess it using similar measurement tools (Cavazzoni et al., 2022; Etelapelto et al.,
2013; Sutterlity & Tisdall, 2019). Others, however, conceptualize agency as a distinct
construct, albeit with varying definitions, such as "the socio-culturally mediated capacity
to act" (Ahearn, 2001) or "the ability to define one's goals and act upon them"(Kabeer,
1999).

Research on human development and feminist economics further highlights the
complexity of agency, emphasizing its interaction with the social, cultural and structural
environment (Bandura, 2018; Kabeer, 2016; Russell, 1996). This complexity may



explain why many existing measures of girls' and women's agency utilize simple
observable indicators of action such as the freedom of movement and household
decision-making, while neglecting core agentic capacity (Cavazzoni et al., 2022; Ibrahim
& Alkire, 2007; Yount et al., 2016). To overcome the challenges of contextual variability
we argue that agency assessments should go beyond observational measures of
agency-in-context to incorporate socio-culturally relevant measures of individuals'
internal capacity to act or ‘agentic capacity.” This approach would contribute towards the
operationalization of the multi-dimensional scope of agency, provide a standardized
framework for assessment, and help minimize current inconsistencies in measurement
(Donald et al., 2020).

In pursuit of this goal, recent research has sought to clarify the internal attributes that
define an individual's capacity to act. Sidle (2019) argues that positive self-belief and the
skills needed to organize oneself into action are key components of agentic capacity
(Sidle, 2019). This simplified yet broad understanding of agentic capacity provides a
useful foundation for developing practical measures to assess agentic capacity as a
desired outcome in youth development programs. The challenge of selecting relevant
skills stems from the need to differentiate between universal skills and those specific to
a particular context, as essential skills can vary depending on the social and structural
environment. A systematic review of 34 studies elucidated this lack of standardization of
skills assessed in measures of agency as every study adopted instruments evaluating
varying skills except for multiple studies conducted by the same authors (Cavazzoni et
al., 2022).

Greater consistency in agency measurements was noted in studies focused solely on
women, which typically assessed expressions of agency such as household decision-
making and mobility (Cavazzoni et al., 2022). When examining agency in youth,
numerous studies utilized adapted measures originally designed to assess related
constructs, including autonomy and self-efficacy (Berhane et al., 2019; Beyers et al.,
2003; Chen et al., 2001), while others—particularly in high-income settings—developed



novel assessment tools that sometimes captured the agency of specific marginalized
groups (Bentley-Edwards, 2016; Hitlin & Elder, 2006; Lautamo et al., 2021).

The scarcity of agency-specific measures for youth is highlighted by a systematic review
which identified only a limited number of instruments suitable for adolescents (Gai et al.,
2023). Additionally, instruments grounded in Bandura’s triadic reciprocal causation
model of agency only addressed distinct dimensions but failed to encompass all aspects
of agency (Gai et al., 2023). This gap points to a theoretical limitation in existing tools,
reflected in the narrow scope of their scales. Moreover, a significant gap remains in the
development of agency-specific measurement tools for young people in low- and
middle-income countries, where socio-cultural and economic contexts uniquely shape

the development and expression of agency.

As already discussed, evaluating the impact of interventions designed to enhance
agency is challenging without contextually relevant measurement tools that are
theoretically grounded and demonstrate strong psychometric properties (Donald et al.,
2020; lbrahim & Alkire, 2007). The Agentic Capacity Framework, structured around four
domains encompassing internal and external beliefs and skills, offered a culturally
relevant foundation for addressing these measurement gaps through the development
of the AGAS. Among these domains, self-belief, self-governance or management of
oneself, and skills related to leadership or interpersonal relations are hypothesized to be
universally applicable across diverse contexts (Dupuy et al.,2018). In contrast,
environmental beliefs are hypothesized to be more context-dependent, varying even
within the same cultural setting, as they are shaped by the surrounding opportunity

structures.

This paper describes the cross-cultural adaptation of the AGAS and its validation as a
pre-post program evaluation measure through a methodological study conducted across
five culturally diverse yet economically similar countries namely Kenya, Tanzania,
Rwanda, Uganda, and Malawi. Specifically, this study aims to achieve the following
objectives:



Objective 1: To establish the content validity and psychometric properties of the AGAS

items.

Objective 2: To utilize a mixed-methods and multi-stakeholder participatory process to
refine the AGAS for contextual appropriateness across Kenya, Tanzania, Rwanda,

Uganda, and Malawi.

Objective 3: Validate the AGAS for its intended use as a pre-post program outcome

evaluation measure across the five study countries.
Description of the AGAS

The authors (2023) provide a comprehensive account of the development, validation,
and interpretation of the AGAS, originally known as the AMPLIFY Agency scale. Initially
consisting of 77 items, the scale was later refined to 60 items before being renamed the
AGAS. It employs a five-point Likert scale, with response options ranging from 1
(strongly disagree) to 5 (strongly agree) for agreement-based items and from 1 (never)
to 3 (always) for frequency-based items. These items are designed to evaluate four key

domains of girls' agentic capacity:

o Self-Beliefs: 14 items related to personal beliefs about self-esteem and
confidence in one's abilities e.g. | am satisfied with who | am as a person (SB1)
and I'm a person of worth (SB2).

e Environmental Beliefs: 12 items that evaluate girls' perceptions of gender
attitudes and norms, awareness of their rights, and their belief in their ability to
influence their environment e.g. When the family cannot afford to educate all
children, only boys should go to school (EB 6) and It is ok for a woman to earn
more than her husband (EB 7).

e Self-Governance Skills: 18 items that evaluate skills related to coordinating
one's behavior, thoughts, and abilities to take strategic action e.g. | am good at



setting goals for myself (SG 1) and When solving a problem in my life, | compare
each possible solution with other solutions to find the best one (SG 4).

e Leadership Skills: 16 items that evaluate skills for effective interaction and
communication, fostering positive relationships and collaborative environments
e.g. | feel confident speaking in front of a big group (LS 12) and | am able to use

what | have learned from my life to counsel others (LS 11).
Methods

Recognizing the importance of ongoing validity assessment (Arafat et al., 2016; S.
Sireci & Benitez, 2023; S. G. Sireci, 2007), this methodological study employed a
mixed-methods, cross-cultural validation approach, adapting the framework proposed
by Arafat et al. (2016). The study integrated multiple methodological steps, including a
content review process, qualitative cognitive interviews, quantitative scale data
collection, and participatory tool refinement with stakeholders.

3.2 Content Review:

For assessments measuring abstract constructs related to individuals' beliefs and skills,
content validity evidence is essential to ensure the instrument is used as intended
(Delgado-Rico et al., 2012; S. Sireci & Faulkner-Bond, 2014). To establish the content
validity of the AGAS, we assembled a panel of seven technical experts from diverse
geographical contexts, including East Africa (Kenya and Tanzania), Malawi, India, and
the United States. Their expertise in adolescent development, gender studies, life skills
education, and psychometrics informed their assessment of each item’s clarity and
relevance, both within its respective domain in the framework and in relation to agentic

capacity as defined.

A mixed-methods approach was used to collect expert feedback. They provided
quantitative ratings (1-4 scale), for both the clarity and relevance of each item where
(1=Not clear/Not Relevant; 4=Very Clear/Very relevant) and provided qualitative notes



for any items rated 1 or 2. Inter-rater reliability was assessed using Gwet's AC1
coefficient. The obtained AC1 value was 0.72 (95% CI [0.60, 0.80]), indicating
substantial agreement between raters (Gwet, 2014; Klein, 2018). Qualitative feedback
on items with AC1 coefficients below .8 for clarity was carefully reviewed and items
were revised based on synthesized suggestions. ltems were dropped if coefficients for
relevance did not meet a .7 or “substantial” threshold. Items were additionally dropped if
the item was flagged by multiple reviewers as repeating other items on the instrument
and if there were specific words or phrases identified by reviewers as difficult for
adolescents to understand or challenging to translate into local languages. This process
refined the original 60-item AGAS to a 48-item pool for further empirical evaluation,
consisting of 10 self-belief items, 11 environmental belief items, 14 self-governance
items, and 13 leadership items.

Translation and Back Translation

Translation is an initial step in cross-cultural adaptation, a process that requires
developing instrument versions that are linguistically and culturally equivalent to the
original, yet for different contexts. The AGAS was into multiple national languages
across East Africa, including Kiswahili, Kinyarwanda, Chichewa, Luganda (and eight
other Ugandan languages). Due to regional variations in Kiswabhili between Kenya and
Tanzania, separate Kiswahili translations were conducted for each country.

For each language, a professional translation firm was hired in each country (Malawi,
Uganda, Tanzania and Rwanda) to conduct an initial translation of the instrument into
the local language. Following cross-cultural validity guidelines, all translations were
independently back-translated by a second professional translator, into English and
subsequently reviewed by two members of the research team to ensure consistency
with the original version (Arafat et al., 2016). Discrepancies in language or meaning
identified by the research team upon review of the back-translation, were sent back to
the translation firm for revision. Last, practitioners in each country whose organizations

were part of the initial AGAS development process, convened to review the local



language version to ensure it conveyed the same cultural meaning as the original and
that the language remained accessible and simple enough for an adolescent audience.

3.3 Study Setting

Data were collected in both rural and urban settings across Kenya, Tanzania, Rwanda,
Uganda, and Malawi, reflecting the catchment areas of thirty-three collaborating
Community Based Organization (CBOs). Nine of these organizations also participated
in the co-creation of the Agentic Capacity Framework (Sidle & Oulo, 2023), while the
remaining fourteen organizations were selected from a pool of over six hundred
applicants across the five countries, to expand the geographical scope for data
collection. The high number of applicant organizations highlights the growing demand
for validated instruments to assess program outcomes effectively.

The final selection of organizations was purposive, and designed to ensure
representation from diverse socio-cultural environments, including rural agricultural and
fishing communities, remote pastoral and nomadic populations, as well as urban and
peri-urban low- and middle-income areas. Table 1 lists the collaborating organizations in
each country, while Figure 1 provides a visual representation of the geographical
diversity covered. Each organization in Kenya, Tanzania and Rwanda collected
approximately 200 observations each. In Malawi and Uganda there were fewer
collaborating organizations and the amount per organization ranged from 200-800
based on geographic reach.

Table 1: Participating organizations and country representation

Country Organizations

. TICAH

. Akili Dada

. Kakenya's Dream

. Youth Changers Kenya

. Msichana Empowerment Kuria

. Northern Women Empowerment Initiative (NOWEI)
. Dandelion Africa

Kenya

NO O~ WND —



Tanzania
(Mainland &
Zanzibar)

Uganda

Rwanda

Malawi

8. Chalbi Scholars Organization

1. Tanzania Youth with New Hope In Life
Organization (TAYONEHO)

2. Elle Peut Naidim (EPN)

3. Pamoja Youth Initiative

4. Secondary Education for Girls
Advancement(SEGA)

. The Girls Foundation of Tanzania

. Jifundishe

. Young Strong Mothers Foundation (YSMF)
. Sawa Wanawake Tanzania (SAWA)

0N O

. Youth Fraternity for Change

. Reach A Hand Uganda

. | Profile Foundation

. Girl Power Foundation Uganda

. Elohim Development Association
. Girl Up Initiative Uganda

OOk wWND =

1. Our Sisters' Opportunity

2. Impanuro Girls Initiative (IGI)

3. Glorious United for Rural Development

4. KOMERA

5. Streets Ahead Children's Centre Association
(SACCA)

6. Learn Work Develop (LWD)

7. Rwanda Esther's Initiative (REI)

1. CAMFED

2. Advancing Girls' Education in Africa (AGE Africa)
3. Maloto

4. Girls Empowerment Network
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Figure 1: Regional areas highlighting organization catchment areas where the AGAS was
administered.

3.4 Participants

This study aimed to reach 8,200 adolescent girls and young women (AGYW), with a
stratified sample of 1,640 per country for quantitative data and 21 participants for
cognitive interviews. Each CBO contributed between 200 and 800 participants,
depending on the number of regions they represented. Participants were eligible if they
were female, aged 10-24, provided consent, potentially enrolled in a collaborating
organization's life skills program, and resided within the organization's catchment area.
Individuals were excluded if they were male, outside the 10-24 age range, or declined to
consent (participant or parental) in accordance with ethics approvals obtained for each

country.

A pragmatic sampling frame was developed to capture geographical and cultural
diversity in efforts to achieve meaningful country representation. It included 26
administrative regions: eight in Kenya, six in Tanzania, four in Uganda, five in Rwanda,
and three in Malawi. Nine of the CBOs involved in co-creation of the Agentic Capacity
Framework and an additional fifteen new CBOs were purposively selected based on
their willingness to participate, geographic representation (within one of the
administrative regions), expertise in girl-focused life skills programming, and ability to
inform planned stakeholder consultations. This resulted in thirty-three participating
CBOs across five countries, with higher representation in densely populated areas.

Next, purposive sampling was used to select between 200-800 participants per CBO,
depending on the number of regions they represented. The samples included both
enrolled program participants and non-enrolled individuals. To assess test-retest
reliability, a subset of participants completed the scale twice within a two to four-week
interval. Among scale takers, a further sample of 21 adolescent girls, including four with
disabilities, participated in cognitive interviews across the five countries, with 3—-6



participants per country. To ensure diverse perspectives, participants were grouped into
three age categories: 10-13 years, 15-19 years, and 20-24 years.

Cognitive interviewing

In-depth interviews were conducted to understand how respondents interpreted and
processed scale questions to help uncover problems with item wording, clarity, and
ambiguity. Tourangeau's (1984) four-stage response model—comprehension, retrieval,
decision-making, and response mapping—guided the cognitive interview data analysis
process. Forthcoming reports will present detailed qualitative findings; however, it is
important to highlight this process here to demonstrate the mixed-methods approach
used to enhance the AGAS’s cross-cultural adaptation and validity. Briefly, the findings
indicated that the scale was generally well understood by most cognitive interview
participants (73% of the time), with comprehension challenges most frequently
observed among respondents aged 10—13 years and those with disabilities.

Data Analysis

The authors (2023) detailed the Exploratory Factor Analysis (EFA) and Confirmatory
Factor Analysis (CFA) via Weighted Least Squares Mean and Variance adjusted
(WLSMV) estimator in Mplus 8.4 (Byrne, 2012), that established the four-domain
structure of the AGAS (formerly the AMPLIFY Agency Survey). Rather than replicating
previous analyses, this study builds on them by confirming the four-domain structure
through Item Response Theory (IRT)-based CFA, reliability testing while also evaluating
item characteristics to strengthen validity evidence.

IRT Model

IRT is a methodology for analyzing responses such as those in the AGAS, in which
individuals answer from a set of choices. Individuals are assumed to have trait levels
(often referred to as ability) which determines the probability of responding in particular
ways. In many cases, these individual level traits are associated with the probability of



answering a question correctly, though in applications such as the AGAS, the trait is
associated with the probability of answering with any of the choices provided.

IRT enhances assessment precision by analyzing how individual items correspond to
the underlying trait, allowing for more accurate and generalizable measurement. Unlike
Classical Test Theory (CTT), which assumes equal item contributions to overall scores,
IRT provides a more detailed analysis of item characteristics and their contributions to
specific domains as well as participant abilities.

We used a multidimensional Graded Response Model (MGRM) to analyze the Likert-
scale data obtained using the AGAS. The graded response model allows for the
response variable to be considered as ordinal, meaning that we do not require a
particular answer to be “correct” or that we assume that the distance between
successive answers on the survey be equally spaced. Unlike the traditional
unidimensional GRM, MGRM allows for the assessment of multiple, potentially
correlated domains of the latent trait (Kehinde et al., 2022; Linden & Hambleton, 1997).
Models were used to compare unidimensional (overall agentic capacity) and complex
multidimensional models (specifying intercorrelation between domains), aligning with
the theoretical and empirical support for a multidimensional agency construct. IRT
analysis was conducted in R using the 'mirt' package (Chalmers, 2012) with the full-
information maximum likelihood (FIML) estimator and plotting using the ggmirt package
(Masur, 2022).

The model assumes ordinal response categories, with higher scores reflecting a greater
level of the underlying construct. To ensure consistency, nine reverse-phrased AGAS
items were recoded before analysis. IRT employs two key parameters to describe item
functioning: discrimination and difficulty. Discrimination indicates how well an item
differentiates between individuals with varying levels of a trait (e.g., self-beliefs). Items
with lower discrimination capture a broader range of the trait, but with less precision,
while those with higher discrimination focus on a narrower range of the trait, but with
greater precision. Difficulty, or item location, reflects the level of the latent trait required



to transition from a specific response option to the next higher option (e.g. switching
from “agree” to "strongly agree") (Linden & Hambleton, 1997). These traits can be
combined into a set of characteristic curves for each item, indicating the probability of
each response for a given trait value, and thus the most likely response for each trait

value.

Before fitting the models, we analyzed the frequency distribution of item responses on
the original 5-point scale and further reviewed cognitive interview data to understand
how respondents utilized the scale. Findings revealed low response frequencies in
certain categories. To address this, we symmetrically collapsed categories combining
the two lowest response options ("strongly disagree" and "disagree"), the two highest
("strongly agree" and "agree"), while retaining the neutral category.

Model fit was assessed using a combination of overall fit indices (chi-square),
comparative fit indices (CFl and TLI), and parsimony measures (RMSEA). Given the
sensitivity of the chi-square statistic (Hu & Bentler, 1999; Chen, F. F, 2007), it was
not relied upon exclusively. Instead, the following parameter guidelines were also
used to determine model fit: RMSEA < 0.08 and CFI & TLI = 0.90 (Brown, 2006; Hu
& Bentler, 1999). Additionally, we confirmed that the Item Characteristic Curves
(ICCs) for the collapsed categories remained smooth and continuous, as abrupt
changes may indicate inappropriate collapsing (Linden & Hambleton, 1997) and
continued to provide information for a range of scores while keeping sufficient

discrimination.

Infit and Outfit Statistics



To identify whether specific items or respondents deviated from the expected response
patterns of the instrument, infit and outfit statistics were computed for each domain.
While related, these measures investigate different aspects of the fit. The infit statistic
assesses whether responses from individuals whose ability (theta) is close to an item’s
difficulty are as expected, while the outfit statistic evaluates whether responses from
individuals whose ability levels are far from an item’s difficulty behave as expected. For
both of these measures, values between 0.5 and 1.5 are considered acceptable (Wright
& Linacre, 1994).

Measurement Invariance Procedures for Validating Cross-Country and pre-post

Comparisons

Measurement invariance (MI) is a fundamental requirement for ensuring that scores
from different groups can be meaningfully compared (Byrne, 2016; Vandenberg &
Lance, 2000). MI confirms that the underlying concept being measured (the "latent
construct") has the same meaning across those groups. Following the evaluation of
individual item parameters and the removal of specific items (as detailed in the Results
section), we analyzed the remaining data to provide preliminary evidence on whether
scores from the shortened version could be meaningfully compared across countries
and pre—post program participant groups. In this study, country was used as a proxy for
cultural variability, with language versions aligned to respondents’ countries. In
Tanzania and Malawi, all participants completed the scale in Kiswahili and Chichewa,
respectively, ensuring consistency between country and language. In Uganda, however,
ethical requirements necessitated translation into more than six local languages,

complicating language-based comparisons.

We followed the hierarchical series of increasingly restrictive steps as proposed by
various authors (Byrne, 2016; Vandenberg & Lance, 2000) using the Lavaan R package
implementing the diagonally weighted least squares estimator and listwise deletion for
missing values. Beginning with configural invariance testing to assess whether the
same basic factor structure holds across different country groups, we first established



baseline CFA models for each country separately, ensuring adequate model fit before
fitting a simultaneous multigroup baseline model, allowing factor loadings to be freely
estimated across groups without imposing any constraints. Subsequent models

compare the fit of models holding additional parameters constant across groups.

The highest level of invariance, scalar invariance, requires constraining factor loadings
and intercepts to be equal across groups providing the most robust foundation for
comparing latent means across different groups. While full measurement invariance (all
factors and intercepts constrained) is often difficult to achieve, partial invariance can still
allow for meaningful comparisons between groups particularly when the number of non-

invariant items is small (Byrne, 2016).
Assessment of Test-retest Reliability

To assess the temporal stability of the AGAS, we used IRT-based item analyses prior to
scale shortening, followed by a longitudinal MI approach on the shortened scale (Pitts et
al,1996). IRT strengthens test—retest reliability assessment by evaluating the stability of
item parameters and respondent ability estimates (0) across time points. Analyses were
conducted using data from a subset of respondents who completed the scale twice
within a two- to four-week interval, during which no intervention occurred. Ml was tested
across the full test—retest sample by jointly modeling the test and retest administrations
to assess whether the scale’s factor structure and model estimates remained stable
over time, thereby ensuring that any observed score differences reflect true change in
the underlying construct rather than measurement instability.

Results

AGAS data was obtained from a total sample of 8,208 participants included in the
statistical analyses. Table 2 provides a breakdown by country and age group. Of these,
925 (11.27%) participated in the scale twice for test-retest reliability.



Table 2: Description of the AGAS patrticipants

Number of participants (frequency)

Age Category Kenya Malawi Rwanda Tanzania Uganda Total
(Years) (N)

1. Below 14 413 424 182 445 587 2,051

2. 14-17 1,081 1,015 684 1,100 709 4,589

3. 18-20 165 243 539 65 274 1,286
4. Above 20 19 7 223 6 27 282

Total 1,678 1,689 1,628 1,616 1,597 8,208

Descriptive statistics for the AGAS items are detailed in Table 3, which reports the

mean and standard deviation for each individual item to provide a granular overview of

performance across the sample. Table 4 summarizes the internal consistency

measures, presenting both McDonald’s Omega and Cronbach’s Alpha for each domain.

Table 3: Descriptive Properties of Domain-Specific AGAS ltems

ltem Number Mean (SD)
SB SG LS EB

1 4.52 (0.86) 2.5 (0.54) 2.35(0.61) 3.94 (0.93)
2 4.28 (0.94) 2.37 (0.56) 2.52 (0.54) 4.08 (0.93)
3 3.53 (1.43) 2.44 (0.55) 2.56 (0.53) 4.14 (0.91)
4 4.47 (0.92) 2.35 (0.58) 2.35 (0.57) 4.20 (0.93)
5 3.72 (1.37) 2.33 (0.58) 4.49 (0.77) 4.09 (0.94)
6 4.32 (0.96) 2.38 (0.57) 4.24 (0.97) 4.73 (0.65)




7 3.93 (1.22) 2.40 (0.58) 3.86 (1.18) 4.62 (0.74)
8 3.79 (1.32) 4.13 (1.00) 3.86 (1.21) 2.36 (0.86)
9 4.22 (1.00) 2.66 (1.36) 4.08 (1.07) 2.56 (0.78)
10 3.91 (1.24) 3.85 (1.19) 4.31 (0.97) 2.79 (0.58)
11 4.00 (1.19) 4.51 (0.82) 2.83 (0.52)
12 4.34 (0.95) 4.09 (1.13)

13 4.20 (1.12) 4.27 (0.98)

14 3.97 (1.13)
Table 4: Internal Consistency Reliability Estimates for AGAS Domains

Domain McDonald’s Omega Cronbach’s Alpha

SB 0.75 0.63

SG 0.82 0.74

LS 0.78 0.7

EB 0.77 0.61

Item Psychometric Properties

Item discrimination and difficulty varied across domains in the multidimensional GRM
calibration, with slope estimates ranging from -0.07 to 3.49 (see table 4). Detailed
psychometric properties for items in each domain are provided in the following sections,
facilitating the identification of well-functioning items and those requiring further review.
The final refined AGAS version was created based on these findings, combined with
input from cognitive interviews and stakeholder consultations.

Self-Beliefs Domain



Infit and outfit statistics confirmed consistent response patterns and good item fit within
the domain (Figure 2). With no items exhibiting unexpected behavior or contributing to
measurement error, we proceeded to analyze individual item parameters and item
characteristic curves (ICC). Item SB6 (“| can solve difficult problems if | try hard
enough”), had the highest discrimination (slope = 1.71) in the self-belief domain, and
contributed the maximum information within that domain (Table 5). In contrast, items
SB3 (0.518) (“Sometimes | feel useless”) and SBS (0.589) (“I generally feel like a

failure”) showed low discrimination.

The corresponding ICCs for SB3 and SB5 (Figure 3) show that the green curves always
remained low, indicating that the middle response option was never likely to be
selected. Additionally, cognitive interviews revealed that the negative phrasing of these
two items elicited feelings of sadness among respondents, suggesting their removal
may be necessary. While item SB8 (“when faced with challenges | remain calm
because | know | am adaptable”) provided less overall information due to its lower
location parameter, the likelihood of all response options being chosen suggests it may
improve precision in measuring lower levels of self-belief compared to SB3 and SB5.



I[tem Infit and Outfit Statistics
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Figure 2: Infit and outfit for items in self-beliefs domain

Table 5: Item properties-self beliefs domain

ltem a b1 b2 b3 b4

1.sb_1 1.4113 -3.3660 -2.7416 -2.1804 -0.8302
2.sb_2 1.5811 -3.1405 -2.2707 -1.5893 -0.1706
3.sb_3 0.5188 -4.0386 -1.9194 -1.0036 1.0839
4.sb_4 1.5735 -3.1229 -2.4370 -1.9002 -0.7362
5.8b_5 0.5894 -4.0107 -2.4392 -1.4180 0.5887
6.sb_6 1.7108 -2.8696 -2.1634 -1.6061 -0.2585
7.sb 7 1.0000 -2.7119 -1.8033 -1.1923 0.2238
8.sb_8 0.9186 -2.8797 -1.8152 -1.1642 0.4346



9.sb_9 1.3653 -3.2111 -2.3590 -1.6701 -0.0710
10.sb_10 1.3244 -2.5104 -1.6244 -1.0291 0.2141

Iltem Characteristics Curves

sb_1. sb_10. sh: 2 sb_3.
1.00 — - : :
0.75
0.50

8:38 / ¥ / \ / \_ Lt |
sb 4. sb 5. sb_6. sb'Z:
1.00 - '

0.75
0.50 — P2

g;zs/x B /L A T

4.5 0D 44908 2 4

PA

P(6)

sb_8. sb 9.
1.00
0.75
0.50

0.25 /k

ey o a0 e 3

40 2 AP0 D 4
0

Figure 3: Item characteristic curves self beliefs domain

Self-Governance skills Domain

Response consistency and item fit were also assessed using infit and outfit statistics
(Figure 4), which revealed no items behaving unexpectedly or contributing to
measurement error relative to the other items in the domain. Within the self-governance
domain, most items demonstrated low to moderate discrimination (0.86 to 1.32),
indicating their ability to differentiate individuals with varying levels of the latent trait
(Table 6). However, item SG9 (“it is sometimes hard for me to finish the tasks | start”)
showed negligible discrimination, with a near-zero slope parameter suggesting limited
utility in distinguishing individuals. Additionally, the item characteristic curves showed

the scoring function were essentially linear (Figure 5), as a result, it was dropped from



the scale. Several items SG1 (“| am good at setting goals for myself’), SG2 (“when
setting a goal | think about how much time it might take to achieve it”), and SG4 (“when
solving a problem in my life | compare each possible solution with other solutions to find
the best one”), along with SG3 (“when solving a problem | try to determine what caused
the problem”) and SG12 (“I always think before | act”), exhibited similar discrimination
levels. For parsimony, these items were flagged for further discussion to determine their

retention based on their contribution to the construct and the overall integrity of the
scale.

I[tem Infit and Outfit Statistics

infit outfit

sg_14 A r'y
sg_13 A A
sg_12 A A
sg_11 A A
sg_ 10 A A
sg_9 'y A
sg_8 da A
sg_7 A A
sg 6 ' A
sg 5 A A
sg 4 A A
sg 3 A A
sg 2 A A
sg_1 A A

0.5 1.0 1.5 0.5 1.0 1.5

Note: Items with values within 0.5 and 1.3 are considered lo be productive for measurement.

Figure 4: Infit & Outfit for items in the self-governance domain



Table 6: ltem Parameters- self governance domain

ltem a b1 b2 b3 b4
1.sg_1 1.1050 -4.0560 -2.8500 -1.1041 -0.1907
2.sg9 2 1.1086 -3.5327 -2.2592 -0.8913 0.3359
3.s0_3 1.2710 -3.4362 -2.1218 -0.8511 0.0408
4.s9_4 1.1349 -3.0476 -1.8805 -0.6689 0.3639
5.s9_5 1.0570 -3.1975 -1.9506 -0.4783 0.4907
6.sg_6 1.0847 -3.3925 -2.0962 -0.8619 0.2697
7.s809_7 1.2607 -3.0466 -1.9150 -0.7537 0.1521
8.sg_8 1.1998 -3.5281 -2.5525 -1.6393 0.2183
9.s9_9 -0.0693 26.3988 11.1032 3.5634 -17.5944
10.sg_10 1.0614 -3.0809 -1.9876 -1.0840 0.5558
11.sg_11 0.9360 -3.4942 -2.1770 -1.4762 0.1572
12.sg_12 1.3224 -3.5611 -2.6650 -1.8858 -0.3452
13.sg_13 0.8644 -4.0105 -2.8119 -1.9900 -0.41959
14.sg_14 1.0211 -3.4306 -2.3028 -1.3820 0.4080
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Figure 5: Item characteristic curves for items in self-governance domain

Leadership skills Domain

Consistent with the previous domains, infit and oultfit statistics revealed no unexpected
item behavior or measurement error within the leadership domain (Figure 6). However,
item LS1 (“in a conversation | try to see the other person’s point of view”) exhibited the
lowest discrimination (0.572) (Table 7) and was subsequently removed due to cognitive
interview findings indicating participants misunderstood the phrase ‘point of view’ and
had difficulty answering because of the varied nature of conversations. The question
was also misinterpreted as the ability to convince someone. Additionally, LS2 (“I
organize my thoughts before speaking”), LS3 (“I make sure | understand what another

person is saying before | respond”), and LS4 (“When | need something, | am able to



express my needs to those around me”) demonstrated lower discrimination and ICCs

showing the lowest response option was rarely chosen (Figure 7), flagging them for

further stakeholder discussion.
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Figure 6: Infit & Outfit statistics for items in the leadership domain

Table 7: ltem parameters-leadership domain
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Item a b1 b2 b3 b4

1.1s_1 0.5725 -4.7823 -3.3745 -1.0971 0.5912
2.1s_2 0.9739 -4.4607 -2.9877 -1.4540 -0.2296
3.1s_3 0.9616 -4.7008 -3.1111 -1.7147 -0.4333
4.1s_4 0.7415 -4.3907 -2.5296 -0.5963 0.6075
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Figure 7: Item characteristic curves for items in the leadership domain

Environmental Beliefs domain

Within the environmental belief domain, items EB8 (0.3781) and EB9 (0.5739) exhibited
low discrimination, while EB6 and EB7 had the highest slopes (Table 8), though potential
misfit was noted in infit/outfit statistics (Figure 8). A closer review of items EB6 (“When
the family cannot afford to educate all children, only boys should go to school”’) and EB7
(“It is okay for a woman to have more education than her husband”) revealed that these
items were perceived as ‘easy,” with most respondents selecting the expected answers.
The ICCs consistently showed a dichotomous response pattern, with the middle
response option rarely chosen (Figure 9). To address potential limitations within this



domain, stakeholder discussions were planned to explore refinements to these items.

ltem Infit and Quffit Statistics

infit outfit

eb 11 A A
eb 10 A A
eb 9 A F
cb_8 A A
eb 7 A A
eb_6 A A
eb 5 A A
eb_4 A A
eb 3 A A
eb_2 A A
eb 1 A A

05 10 1.5 0.5 1.0 1.5

Note: Items with values within 0.5 and 1.5 are considered o be productive for measurement.

Figure 8: Infit and outfit statistics for items in the environmental beliefs domain
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Figure 9: Item characteristic curves for items in the environmental beliefs domain
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Table 8: Item parameters for Environmental Beliefs domain

eb_2.

Item a b1 b2 b3 b4

eb_1 0.8062 -1.8945 -1.8945 -0.3146 0.3896
eb_2 1.0232 -1.7610 -4.7610 -0.6307 0.0404
eb_3 1.1366 -1.7339 1.7339 0.7483 0.1120
eb_4 0.9615 -2.0397 2.0397 -0.8796 -0.3775
eb_5 1.0944 -1.3871 -4.3871 -0.5619 0.1198
eb_6 3.4896 -1.6977 1.6977 4.1559 1.1870
eb_7 2.4578 -1.7534 1.7534 -1.3464 -1.0298
eb_8 0.3781 -5.5579 5.5579 -3.0247 1.4174
eb_9 0.5739 -4.1782 4.1782 2.8680 2.0567



eb_10 0.8124 -4.3297 4.3297 2.3731 -2.6610
eb_11 1.1451 -3.5401 3.5401 2.8379 -2.3

In summary, across all four domains, location parameters (item discrimination) revealed
a broad spectrum of underlying ability among respondents. High-discrimination items in
each domain self-belief (SB2, SB4, SB6) self-governance (SG12, SG3) leadership
(LS6, LS10, LS12) and environmental beliefs (EB6, EB7) are more effective at
differentiating between individuals with different levels of the latent trait. When items are
primarily endorsed by those with high trait levels (6 > 0), it suggests they have high
precision at the higher end of the trait distribution. For most AGAS items, the ICCs show
varying probabilities of endorsing different response options at different levels of their
respective domains of agentic capacity supporting the instrument's utility as a measure

of evaluation.
Selection for a shorter refined AGAS Version

Based on findings that certain items did not function as expected and the need to
enhance practicality by reducing respondent burden, the AGAS underwent a refinement
process. This process integrated psychometric analyses, stakeholder input, and
cognitive interview insights to ensure a robust revision. ltems were retained based on
their ability to provide maximum information about the underlying traits while
maintaining the integrity of the construct.

Stakeholder input was gathered during a three-day onsite workshop in Nairobi in May
2024, where participants collaboratively reviewed findings from cognitive interviews and
statistical analyses. Approximately 70 participants, including researchers, adolescent
girls from all five countries and practitioners from each of the participating 33
organizations, and psychometricians, engaged in intensive discussions to discuss scale
items that provided minimal information about relevant domain traits and consider their

removal or retention.



Items that did not exhibit expected psychometric properties were discussed in plenary
meetings and country-specific groups which further examined the equivalence of item
translations against the original for linguistic and cultural appropriateness for their
country contexts. Participants also engaged in a construct mapping exercise of the
environmental beliefs and subsequently narrowed the items in this domain to be
gender-specific. Based on these discussions, 15 items were dropped (Table 9), and
three others were revised reflecting a triangulation of findings from cognitive
interviewing, GRM analysis, and stakeholder input. The final 33-item AGAS instrument
retained six self-belief, eleven self-governance, eight leadership, and eight
environmental beliefs items, ensuring adequate representation of each domain's

specific aspects as defined in the framework.

Table 9: Summary of items excluded from the final AGAS and the rationale for their removal or
revision.

Domain Iltem(s) IRT-Related Qualitative Rationale for Iltem
Reasons for Item | Removal
Removal

Self-Beliefs (SB) | 2,3,5,6 Low discrimination | ltems 3 and 5 phrasing evoked

negative emotions, stakeholder
suggestion to omit

Self-Governance | 6, 9, 11 Low discrimination | ltems 6 and 11 demonstrated
Skills (SG) universal poor comprehension
across all cognitive interviews.

Leadership Skills | 1,2, 5, 7,9 | Low discrimination [ Items 2 and 5 were flagged by
(LS) stakeholders for having ableist
connotations. Items 7 and 9
were removed based on girls'
feedback regarding lack of

relevance.
Environmental 1,2,8 ltems 6 and 7 were | Scope of the items was too
Beliefs (EB) retained following general, failing to capture the
revision, despite domain's intent regarding

initial poor infit/outfit | gendered constraints. ltem 9
statistics. was revised due to stakeholder




feedback

Measurement Invariance findings

The combined model exhibited acceptable fit indices (Table 10), supporting configural
invariance. This finding indicates that the shortened AGAS maintains the same
underlying conceptual structure across all groups, allowing us to proceed with
subsequent invariance testing. Table 11 represents fit indices for the different countries
for metric invariance. When compared to the baseline model, revealing that metric
invariance was not achieved (X?(264) = 1064.1, p < 0.01), precluding direct cross-

country comparisons of latent means and correlations, as discussed previously.

Table 10: Model Fit Indices for full sample

Model CFlI RMSEA SRMR
Configural 0.952 0.046 0.073
Metric 0.943 0.047 0.075
Scalar 0.924 0.053 0.076
Table 11: Metric Invariance Model Fit Indices for Different Country Groups

Country TLI CFlI RMSEA
All countries combined (configural) .949 .953 .043
1.Kenya .943 .948 .043
2.Tanzania .947 .951 .047
3.Uganda .951 .956 .046
4.Malawi .950 .954 .049
5.Rwanda 947 .951 .044




Test-Retest Reliability findings

IRT analysis showed that item parameters were stable across the two administrations of
the survey. The following potentially problematic items were identified at the domain
level: SB domain (items 3, 5, and 8), SG domain (item 9), and LS domain (items 1 and
9). The EB domain showed no problematic items. This suggested that most of the items
on the AGAS were already reasonable for test-retest purposes, and the potentially
problematic items were noted for discussion with stakeholders. MI model fit indices for
test-retest groups are provided in Table 12. Both configural and metric invariance was
achieved as there was no significant different in fit between the configural and metric
models (X?(66) = 64.63, p = 0.525), as was scalar invariance (X?(29) = 40.141, p =
0.082).

Table 12: Fit indices of test-retest reliability models

Model CFlI RMSEA SRMR
Configural 0.954 0.043 0.063
Metric 0.954 0.041 0.063
Scalar 0.954 0.041 0.063

Preliminary Evidence of Validity for Using the AGAS in Pre—Post Evaluation

TLI, CFl, and RMSEA values of 0.950, 0.954, and 0.043 respectively from a multi-group
model suggest that the factor structure holds up well for both pre and post
measurements. Configural invariance was reasonable to assert when assessing model
fit of the pre and post groups against the full model. Testing the impact of constraining
factor loadings reveals that metric invariance is also established (X2(66) = 64.631, p =
0.525). Furthermore, testing the restriction of equal intercepts also indicates that scalar
invariance is achieved (X2(29) = 40.141, p = 0.082). These preliminary findings indicate



that comparisons of pre-post mean scores obtained following an intervention are
appropriate. While the scale has been refined, additional research with pre-post groups
is required to confirm its validity in measuring intervention-related changes in agentic

capacity.
Discussion

To enhance the precision, validity of use, and cross-cultural applicability of the AGAS as
a measure of girls’ agentic capacity in program evaluation across five sub-Saharan
African countries, this methodological study employed a robust mixed-methods
approach. We integrated statistical evidence derived from IRT, a powerful tool for scale
development and validation, with insights into respondents’ cognitive processes,
aligning with established frameworks for cultural adaptation and psychometric validation
(Arafat et al., 2016). Furthermore, our study is strengthened by the use of a participatory
approach to scale refinement, actively incorporating the perspectives and expertise of
local stakeholders and girls. This collaborative approach ensured that the AGAS was
carefully refined to enhance its relevance and applicability across diverse contexts,
thereby strengthening its validity of use.

Existing measures of women's and girls' agency frequently focus on observable
indicators such as household decision-making and mobility, neglecting the critical
internal and psychological dimensions (Cavazzoni et al., 2022; Donald et al., 2020).
This study addresses this gap by offering enhanced conceptual clarity and precise
measurement applying a multidimensional framework of these internal aspects, termed
'agentic capacity'. The Agentic Capacity Framework encompasses beliefs about self
and environment, as well as skills related to self-governance and interpersonal
leadership, and aligns with broader research advocating for conceptual clarity of models
assessing individual agency. Building on a World Bank review (Donald et al, 2020) that
highlights 'sense of agency' as a key dimension defined by perceived control and ability,
this study enhances clarity around these internal aspects of agency and provides



empirical support for the AGAS as a valid and reliable measure for evaluating programs

where strengthening agentic capacity is a central goal.

Psychometric analysis of the AGAS items revealed their ability to effectively
discriminate between low and high levels of agentic capacity domains. For complex
MGRM models, accurate item parameter estimation is enhanced by longer tests (e.g.,
40 items) and large sample sizes (Kehinde et al., 2022) both of which were features of
our model. Comparing tests administered within a two- to four-week interval
demonstrated the stability of individual item parameters and person ability estimates,
indicating that the AGAS measures a construct that remains stable without intervention

or change minimizing measurement error (AERA et al., 2014).

Evidence of partial measurement invariance supports the cross-cultural adaptation of
the AGAS, with configural invariance achieved but not scalar or metric invariance
across countries (Arafat et al., 2016; Byrne, 2016). While configural invariance validates
the fundamental four-domain structure of agentic capacity across all contexts, the
subsequent failure to achieve scalar invariance limits direct comparisons of AGAS mean
scores between countries. This outcome is unsurprising, given our hypothesis that three
domains are universal while the environmental beliefs domain is context-specific. Given
that non-invariance is a common finding in cross-cultural studies of complex constructs
(Davidov et al., 2018; Leitgdb et al., 2022) the established configural invariance remains
strong evidence supporting the internal validity of the scale and permitting meaningful
within-country comparisons. Future research on the AGAS should shift the focus of non-
invariance testing from a purely methodological hurdle to a sociological inquiry. This
requires moving beyond aggregate scale comparisons to individually investigate the
domains. Specifically, comparison of the hypothesized universal domains against the
context-specific domain (environmental beliefs) is needed to substantively understand

the sources of differences in scale measurements across countries.

Designed for contextual adaptability, the AGAS incorporates three domains (Self-
Beliefs, Self-Governance, and Leadership) that reflect broadly universal skills for



adolescents, providing a stable, cross-contextual foundation. Complementary evidence
from cognitive interviews and stakeholder consultations supported the hypothesis that
these three domains demonstrate wide adaptability. In contrast, the environmental
beliefs domain, is more gender-specific capturing a girl's perceptions of the gendered
norms in her environment and her belief in shaping them through action, was identified
as highly context-specific, varying significantly across community, regional, and national
levels.

This finding is congruent with existing research highlighting the profound influence of
socio-cultural and structural environments on agency (Ahearn, 2001; Bandura, 2018;
Kabeer, 1999). Accordingly, the AGAS offers a gender-responsive scale which can be
adapted for other contexts, future adaptation efforts for the AGAS should primarily focus
on refining the environmental beliefs domain to accurately capture girls'perceptions
regarding the rigidity of their local gendered norms. Our study highlights the utility of IRT
in combination with participatory processes which allowed us to refine the AGAS into a
shorter version by integrating multiple forms of validity evidence while engaging
stakeholders to ensure the integrity of the defined constructs. Further research is
needed to assess the refined AGAS's suitability for cross-country comparisons, either in
total scores or restricted to specific subscores, given the extensive multi-country
stakeholder input in its development. The psychometric findings are limited by
incomplete evidence of construct validity across all language versions. Subsequent
research should prioritize rigorous language validation to ensure conceptual
equivalence. We recommend further investigating the measurement invariance of the
hypothesized universal domains within the Agentic Capacity Framework and the
shortened AGAS across diverse country contexts.

In line with validation guidelines, additional validity evidence for the AGAS can be
generated by examining convergent validity through comparisons with established
instruments that measure similar constructs (S. Sireci & Benitez, 2023). The shortened

AGAS represents a rigorously developed instrument supported by encouraging



preliminary evidence of cross-cultural validity. It is specifically designed to assess girls'
agentic capacity within the unique socio-cultural contexts of East and Southern Africa,
providing a foundation for further validation across diverse populations. Our review
found that most comparable measures were organization-specific, designed to evaluate
specific life skills programs (Gandara, 2024) or predominantly measure the
manifestations of agency (Ogunbiyi et al., 2025). The refined AGAS fills this critical gap
to evaluate the underlying agentic capacity as there is growing recognition of agency as
a key driver and mediator of related health and education outcomes (Raj et al., 2024).

This paper supplements previously reported validity evidence (authors, 2023),
positioning the AGAS as a possible benchmark for future convergent validity studies
with emerging measures of agentic capacity. Ongoing studies are further examining
these relationships and the results are forthcoming (Gandara et al., 2024).

Data Available on Request

Data supporting this study's findings are available to reviewers upon request from the
corresponding author. However, due to third-party restrictions, the data are not publicly
accessible.
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